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THE WEEK IN IRON CIRCLES. 





The most important event of the week is the accumu- 
lation of evidence of the most positive character that 
the long-drawn-out strikein the Connellsville region will result in 
the defeat of the coke drawers. Without betraying any confidence 
it may be said with the assurance of almost absolute certainty that the 
men have lost the fight, and that the coke syndicate is strong enough 
to carry its point, whether the result is known in a month or three. 
The situation is one that favors the operators, and it is therefore 
presumed that they will make the most of it. With this reduction 
the furnaces will be enabled to get coke at a living rate. There 
are no new features to the Cincinnati market. Demand has 
continued fair. There have been no heavy transactions closed, but a 
fair run of medium-sized orders about equally distributed over the 
whole range of territory from St. Louis to Buffalo. Foundries are 
not melting as much iron as they were in December and January, but 
the restriction in the output of pig iron has been more marked. The 
rate of production is now lower than at any period for about two 
years past. Railroads are restricting purchases to the smallest possi- 
ble limits. It is stated by leading railroad authorities that more 
liberal orders for equipment will be given out within 60 or go days. 
Prospects for consumption of iron for building purposes are excel- 
lent throughout the West if labor troubles do not put a step to enter- 
prises on foot. The coke strike shows some signs of collapse. In 
the Birmingham district 19 out of 20 furnaces are in blast. Taking 
the State of Alabama together only about one-half of the furnaces are 
active. Over one-half of the charcoal furnaces South are idle. 
There seems to be considerable difficulty in getting iron for prompt 
delivery from the Detroit district. Many founders who have been 
depending upon Northern grades are now in the market for South- 
ern, and it would seem inevitable that prices for this grade of metal 
must advance if the coke strike be further protracted and while we 
have noticed some arrangements made among the smaller operators, 
the larger ones are as far from settlement with the coke workers as at 
the first, and no intimation as to the time that the difficulty will be 
adjusted has been made by either party at the present time. Accord- 
ingly, coke made irons of all description are firm, no sales being 
made of Northern irons except subject to the special conditions 
respecting the coke strike. Lake Superior charcoal iron has been in 
good demand at regular market figures, and some considerable trans- 
actions have been consummated during the past week, chiefly from 
the East, as referred to in our last report, although some orders have 
been taken among our local manufacturers for cars which has caused 
them to purchase considerable pig iron. For the most part, business 
during the past week at Chicago has consisted of car load orders, con- 
Sumers generally being unwilling to pay the advanced figures at 
which the coke furnaces, both Northern and Southern, are holding. 
Prices on the other hand are being well maintained, furnace com- 
panies being very independent, declining for the most part to make 
contracts for long-scattered deliveries. Lake Superior charcoals con- 


General Features. 








tinue very quiet, prices on iron of this class remaining unchanged. 
The main key in the present situation is considered to be the cul- 
mination of labor difficulties in the Connellsville coke district. If 
existing strike continues indefinitely, present prices on pig metal 
will certainly be maintained and in many cases advanced. Many 
consumers, however, look for an early adjustment and argue that 
existing prices on iron in pig form will then have to be again reduced. 
The past week has established the higher prices at St. Louis that the 
Southern furnaces have been asking. Consumers seem to realize 
that the market is on the advance and are buying more freely than a 
few weeks ago. The furnaces, on the other hand, are not disposed 
to take orders for extended deliveries, and the supply of certain 
grades is quite limited, even for immediate shipment. The situation 
of the coke strike is unchanged. The operators are not willing to 
accede to the demands of the miners, and at present, we see no indi- 
cations of an early settlement. The Louisville market remains 
unchanged, and is very unsettled, there having been some medium 
orders placed at full figures, but as a whole a quiet market prevails 
at current figures. 

Although the week has been a quiet one and without 
anything decisive either as to sales or a change in 
prices, it is the opinion of the oldest and best posted 
men in the business that there is an important change impending, 
Whatever the change may be, it can only be for the better, so that no- 
body need feel concerned about it. Just in what way affairs are to be 
affected, is not quite clear, either; but the reasoning is all in favor of 
a break in the coke situation. The ore interests must necessarily re- 
main dormant until the furnaces start up again, and as that event is 
predicated upon the action of the coke people, the only other avenue 
open for speculation is the coke question. From recent advices of 
unquestioned authority it may be set down as a fact that the employ- 
ers are firmly resolved to adhere to their demand for a ten per cent. 
reduction in wages, if the lock-out should last a year. They say that 
if they expect to carry on a paying business in the future, they must 
make coke for the furnace market for a dollar and a half a ton, even 
though they could find some custom now at the old price, $1.90. The 
reason is a good one, too, if it is considered that the increased profits 
of such action would be out of all proportion with the tremendous 
falling off in the consumption of coke, so that in the end, and in the 
aggregate, the fixed charges of the coking plants could not be met 
even with the higher rate, while a fair profit remains at the $1.50 
rate, if the production is up to the full capacity of the coking plants 
The ore situation is the most uncomfortable imaginable. Whatever 
sales might be made—and there are some very strong furnace con- 
cerns who would not be averse to making a favorable contract —are 
subject to future prices, that is, the sales when made have a string to 
them which may be pulled by the purchaser at his convenience. 
Under the circumstances, the ore trade, generally, is keeping well 
out of the market, and some of its leading representatives do not 
think that any considerable sales will be recorded until well into 
June, or still later. The vessel men have taken exactly the position 
outlined in our last report, and will favor a late opening of naviga- 
tion, with the view of making the season a short and lively one. The 
visible supply of pig iron in this vicinity is running decidedly low, 
and but for the activity of some Pittsburgh furnaces that are still 
supplied with coke, there would be a great boom for Southern iron, 
a demand for which seems to have sprung up among consumers who 
before the shut-down would never entertain the idea of using other than 
lake iron. Still, the furnacemen have no fear from that competition, 
if they were only assured of cheaper coke, as above stated. ‘“ Given 
dollar-and-a-half coke,’ said one furnace man, “and with the new 
rates of lake and rail freights, coupled with the reduced price of ore 
and labor, this district can beat the world in the making of the best 
iron ever produced.”” Manufactured iron, despite the lateness of the 
season, has not, as vet, recovered from its late slump, but it isthought 
that the approach of Spring, and the needs of the building trades, 
will soon bring about a change for the better in all these lines. 
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THE LAKE PORTS AND THE IRON ORE TRAFFIC. 

It is unfortunate that the census authorities could not have 
brought down their figures for the traffic of the Great Lakes toa 
later date than the year 1889; but the results of their inquiries in 
this fruitful field (now for the first time before us in an official form) 
are of much interest, nevertaeless. Especially instructive are they 
in reference to the different ports engaged in the transportation of 
iron ore. Confining our present inquiry to the ore-receiving ports, 
we find that their receipts for 1889 were as follows: 












































Receipts. 

PORTS. Per cent. of | Per cent. ot 

—, in| total iron | total port 
. ore traffic. | traffic. 
IID ans schapecscasssvenqrbiideditenscubabsoncceoevensenss s60sets acces. ecctes 731,188 9.59 14.42 
Wie EROS bs cieses sco 0cccnescosee 10s: svcctobooccboes sbceensenencos senses cccossces 233,827 4.38 8.25 
BRR GIB EG, 000. vorcscese es coccessgocsevesccosaccese so cccceeonesccoseqoosocscnceeess 1,951.564 25.59 71.28 
II 2... ik oo an duenaendcpenteseommnebbenbas ‘ave sciepecndnieens 2,199, Log 28 34 99-71 
PR WR WOE... cscccecesescpsces osvcsscecsneess sepenetenencecosesconseuses coccenees 124,312 | 1.63 7.85 
NILEL, cop ccddund sind dndile sdubidpbococceuiscnsceeacedsepbepeersnbstebadtenbre -opubands 97,476 | 1.278 19.25 
MIU OR... 0x onsvenpanece sores: svessocescopnnoey ssvccsesenccencseseseeeseeoepesessuccosees 418,426 5-49 54.12 
Duloth. adeadded teegediboutieks dencccesetubutubsnidoced votecs sbbeutaeeesense 10 691 ST 1.57 
Tovawanda ......... ge a 17,166 0.22 1.64 
NIG OS 65d chcdadeadscbepseseus Lobinioceeten cubes 928.616 1218 | 98.8 
Se Seeceee -cocenes: 117,247 1.54 19.04 
Ogdensburgh...... dnvbdinninsivdovins 2 587 0.03 0.55 
TBAB conor c'eesccesccvnesevocveesoncosensssnpnequiosebesedves copensssescognyssogene 335,162 4-39 96 62 
BRMAGOE FY. 50: cccreceteccvcerccecsvie ase sescnsese | 208,411 2.73 | 68.33 
PRUE sy vsccthndcbtukfiadctdon (os sickde thubedaill sabetees coleeguibesseiile | 7,626 073 100.00 | 29.40 





It will thus be see that, while Ashtabula is the largest ore-re- 
ceiving port on the line of lakes, her general traffic amounts to prac- 
tically nothing. In the case of Cleveland, while she ranks next to 
Ashtabula as an ore receiver (representing more than 25 per cent. of 
the entire iron ore traffic of the lakes) the iron ore business repre- 
sents 71 per cent. of her entire traffic, the remaining 29 per cent. be- 
ing miscellaneous cargoes of agricultural products, merchandise, etc. 
Chicago, on the other hand, looks rather to her general business, her 
share being only 9.59 per cent. of the entire ore receipts of the lakes 
and the proportion to her entire port traffic being only 14.42 per cent. 
It will also be observed that of the grand total of 7,676,073 tons re- 
ceived in 1889, Lake Erie ports received 6,692,635 tons, or 85.9 per 
cent. of the whole. Of the 983,438 tons sent to Lake Michigan ports 
and Detroit, Chicago takes 731,188 tons, or nearly 75 per cent. 





HIGHLY IMPORTANT TO OHIO MANUFACTURERS. 
As passed by the Ohio Senate, the so-called Rawlings bill is as 
follows : 

Every person who shall purchase, receive, or hold personal property of 
any descripaion, for the purpose of adding to the value thereof, by any process 
of manufacturing, refining, rectifying, or by the combination of different 
materials, with a view of making a gain or profit by so doing, shall be held to 
be a manufacturer, and he shall, when he is required to make and deliver to 
the assessor a statement of the amount of his other personal property subject 
to taxation, also include in his statement and list for taxation all material or 
articles of any kind, finished or unfinished, at their true value in money, pur- 
chased, received, or otherwise in hand, or elsewhere stored or held for the 
purpose of being used in whole or in part in any process or operation of 
manufacturing, combining, rectifying, or refining, and a’so include a state- 
ment of, and the value of all manufactured articles on hand, in actual posses- 
sion or elsewhere held for sale or storage, and in addition thereto attest on 
oath or affirmation the statement and value of all such personal property 
appertaining to his business as a manufacturer, including manufactured arti- 
cles on hand, and that no such property has in any manner been disposed of 
or secreted for the purpose of evading taxation, provided manufacturers shall 
‘not be required to include in such statement any of their finished manufact- 
ured products, wholly manufactured subsequent to the first day of the next 
preceding January. Every such manufacturer shall also list et their fair cash 
value all engines and machinery of every description, used or designed to be 
used in any process of refiaing or manufacturing (except such fixtures as shall 
have been considered a part of any parcel or parcels or real property), includ- 
ing a!l tools and implements of every kind used or designed to be used for 
the aforesaid purpose owned or used by such manufacturer. 

We print the bill in full, first, to point out wherein it is changed 
from the original measure, and second, to let manufacturers in other 
States see to what our legislation is coming when dictated by the 
farming interests. In the first place, it should be understood that 
the bill as passed is not satisfactory to the farmers (?), in that it does 
not go farenough The first proviso, that manufacturers shall not 
be required to include in their statement any of their finished manu- 
factured products wholly manufactured subsequent to the first day of 
the next preceding January, was fought by the agricultural interests 
with all the force at their command, and the fight, it appears, is to be 
carried into the House. It would appear that a sufficient concession 
to their crude ideas was made in the bill as passed, but it seems 
that they insist upon the whole loaf. It is to be hoped that the 
manufacturers of Ohio will see to it that the bill (which, even in its 
present shape, is open to grave objection on the ground of double 


seed statesmen who appear to be temporarily in position to dictate 
terms as foolish as they are unjust. 





OHIO AND ALABAMA AS FIG IRON PRODUCERS. 
Commenting on the statistical position of the iron industry in 
the United States, the Colliery Guardian, of London, says: 

The metallurgical pre-eminence of Pennsylvania is greater now than it 
ever was. Ohio, also, is still turning out a greater quantity of pig every year, 
having made 1.389,170 tons in 1890, as compared with 553 963 tons in 1885, show- 
ing an increase of 835,207 tons in the five years. The utmost which can be 
said for the Southern States is that Alabama—which is their chief metallur- 
gical stronghold—made 914.940 tons of pig iron in 1890, thus displacing Illi- 
nois from the position of the third iron-making State, which she occupied 
up to 1888. At the same time it is probably right to remark that the next five 
years may witness a material change in the relative positions of the Southern 
States and the Northern and Western States in the matter of metallurgical 
enterprise. The output of pig in Alabama has certainly been advancing with 
extreme rapidity, and the productive resources of that increasingly important 
State are becoming greater and greater every year. It is quite possible that 
Alabama may work into the second place among the iron making States of the 
Union by 1895, but it seems quite out of the question that she should ever pass 
Pennsylvania in the industrial race. 

It would appear, then, that the race for pre-eminence in pig 
iron production now lies between Ohioand Alabama. That Alabama 
will materially increase her output during the next five years there 
can be no doubt. At the same time, it must not be forgotten that, 
whereas Alabama must look for some time yet to the Northern 
States for a market for its pig iron, the blast furnaces of Ohio have a 
market right at their doors for all they can produce. Ohio has what 
Alabama has not yet developed toa very large extent, 7. ¢., widely 
diversified industries, many of them with practically unlimited capi- 
ital and enjoying years of prestige. With anything like the liberal 
policy adopted by the Southern railroads, Ohio furnaces could not 
only hold their own, but could make prodigious strides during the 
next five years. Only a narrow and selfish policy on the part of the 
Northern railroads can retard this legitimate growth. Even in the 
face of this unjust discrimination, the annual output of Ohio furnaces 
in 1890 was 835,207 tons in excess of that reported in 1885. We do 
not look for a very large increase in 1891, but Alabama is still very 
far from second place. 





Our friend, the Connellsville (Pa) Courier, which ably repre- 
sents the coke interests of the Connellsville region, inadvertently 
refers to The /ron Trade Review as ‘‘ the organ of the Valley furnace 
men.” Our friend is laboring under a misapprehension. This jour- 
nal is not the “organ” of any interest. It is simply a business 
enterprise, and not one dollar of its stock is owned by a Valley fur- 
nace man, or any other furnace man, or by any Lake Superior mine 
owner, or by anybody interested in any way with the iron manufact- 
uring business. Zhe /ron Trade Review has always endeavored to 
give the news as it found it, regardless of special interests, and it 
expects to go right on doing so. It is interested in what concerns 
the iron and steel business of the country, but it is the “organ” of 
no interest, clique, faction, or individual. 





THE South, in common with other sections of the country, is 
suffering from temporary, though by no means serious, depression in 
business. The 7radesman, in search of information as to the outlook, 
received 183 reports from special correspondents throughout the 
Southern States. Of these, 65 make no definite statement as to the 
manufacturivg and business outlook, 30 think that the future is not 
bright, and 88 are strongly of opinion that prospects are good. ‘The 
manufacturing interests dealing with iron and with textiles are quite 
unanimous in their favorable opinions, and there is some difference 
of opinion among the lumber men, with a majority in favor of a hope- 
ful outlook. In our opinion, the optimists will not be disappointed 





CLEVELAND’s exposition project is making slow but steady 
progress. An incorporation has been effected, on the basis of $500,- 
ooo capital stock,and sub-committees have been appointed to solicit 
stock among the various lines of business. So deserving an enter- 
prise should not be allowed to lag for want of support. 





ANDREW CARNEGIE, in a recent interview, cast his horoscope of 
the future of the iron trade and discovered a rather gloomy outlook. 
His chief hope is in good crops next year, anda better state of 
finances in London, which at present is none of the best. 





CANADIAN railroads have recently placed some very heavy orders 
for steel rails with Middlesborough and Sheffield firms—quite a wind 





taxation) is not amended in the House to suit the whims of the hay- 


fall for English manufacturers. 
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CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 





March 1, 1891. 
[CONDENSED FROM THE AMERICAN MANUFACTURER.] 












































CHARCOAL. BITUMINOUS OR COKE. 
Nene oo 
° In Blast. |Out of Bl’st.||° In Blast. |Out of Bl’st. 
on on 
LOCATION OF FURNACES. Zam zw 
as Week’y Week’y |g Week’y Week’y 
“| No. capac- | No.| capac- ||5 “| No.| capac- | No.| capac- 
& ity. ity | a ity. ity 
New England hassncentbseteebesdndpeibabcastnnsces 98 MA EDRISR SORE elites ey 
New Yor 4] 3,176 2) 1,502 
ig seeeee ° o} 1 
per Susquebansn Valley. ..-...-:0a2-|-rvvel ovest|ococensreees| onseoe] nvvenneneval enosse| cnnsesl seveve ssnese}oosrsel senses sonst 
Pittsburgh sosees 16} 39,025) § 8,074 
Spiege’ see I 507} © ° 
Allegheny Valley.........sscssreeeeeseeees o ° 1 930 
Shenango Valley............eeeerererreeeees | sevens 3] 2,260] 14] 10,971 
Youghiogheny Valley eevenscecvecccereeses | seseee I 1,¢60 a 1,778 
Juniata and Conemaugh Valley 9] 4.333] 10] 5,009 
Maryland sbchobonetaae I 1,4t1] 2 1,487 
Virginia .........0000 7 3408.9 3,4€6 
North Carolina... ese I 100} oo ° 
West Virgimia ............ccccccsccccsccsseesssess fe) o| ¢ 3,606 
Ohio—Mahoning Valley............... 3] 2,218] 12] 7,708 
Eastern, Central and Northern 71 5,156] 10] 4,6.8 
Hocking Valley....cccccccccccsccrereseessoeees | 4 gt9, i 3,037 
Hanging Rock 9} 2,216 5 940 
EO EN sissies ete taens ends hidans Lendnvidsacbenduaptadenh ecko cesdpioubacedfvosseaticabeainonias <ohechasendel cavsbacaeuan 
Kentucky 
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TENNESSEE... --ececceeerseenvesesenvesosesnsenssenes 8} 4,180) 4] 1,538 
GOOTZIA ....cecereecececrenesererereseesnetseseceseenes ° he 675 
Alabama 18] 11,424) 20} 12,695 
Teri ame ccvicocessesessssce-crseve I 23¢ 1 126 
Illinois... 6 9,952 7 7,041 
Spiegel ...... ee I 379} Oo 
MiCHIQZaN....cccrccrecrrsreccssscececeeeeeserseeserenee| 23] 12] 3.935] EE]  3,477||--+ee| cveeeslecceeeseens: |eseees|eeeerereeers 
Wisconsin........ ..... 3} 2,460) 1 422 
Minnesota ° Oo} 61 140 
po en , SRE ee ene ° o 6S 3,764 
PAG cnceicnubercuncccsevcsececbsvdaensoevuseccedccesy~ Gi” BE =" SE GR BOG cnccdovecesisessen cccsnfascocdbvcsbecsecuse 
OFOZON oorccrcccesevecesevcccvececcscccccccccccscccees|  F] I] BBO] Of = OD cree] ccccecfeccscesscece| cncess|occssensces 
— coseoe I 538} 1 350 
Wockingten fn Ra Meade ith tee: Ad SRI? Se aie SRE 
Total charcoal and coke.................. 107} 73,027] 135] $8,191 
Total anthracite eS Te a? ee ee eee eye See 
SUMMARY. 
In BLastT. OvuT OF BLAST. 

Number. Weekly Capacity. Number. | Weekly Capacity. 

FUEL. . . : . . 

Q a wn wn wn m 

“HEE S2 | 38 55 =f 

asl$ as 3 a5 =] 

Sbl>b Se | &E gt gt 

| a a ry a Be 
CRB TOORE co cccernceseseisevacssnenen 50] 58} 57] 10,204; 12,141) 12,223) 80 71 12,025 9,515 
Anthracite 93} 97) 116} 37,514) 39,759] 48,280) 69] 65 22,450 20,740 
WICUMAEMGTD cccseccccinosestnenes 107| 119} 169] 73,027 7,439] 119,321] 135 | 122 88,191 74,360 
DOR iecsnvticinienedemenn 250 274! 342] 120,745) 139 339' 179 8:0) 284] 258 122,705 | 104,415 



































THE OUTLOOK FOR DOMESTIC STEEL. 





In viewing the growth of the steel industry in the United States, the 
question naturally arises as to whether its rate can long be maintained. Ac- 
cording to Commissioner Wright’s recent report, the total cost of materials 
and labor in making a ton of steel rails at one establishment where inquiries 
were made was $24.79, and at another $2768. This excluded expenses for inter 
est, insurance, depreciation of plant and royalty to the owners of the soil. 
Yet the price of steel rails is now only $28 to $30 at the mill. Ifthe figures 
were truthfully given to Mr. Wright, there seems tobe in this industry none 
of the inducement for expansion usually furnished by large profits. The 
cost of labor ranged from $1.38 to $1 54 a ton, making it hardly a determining 
factor, and the demand for higher wages, which threatens to be widespread in 
the industrial world this Summer, lessens the probability of any decrease of 
the labor cost of steel production. The figures given for cost of materials, 
$21.10 to $25.11, are, of course, in their last analysis in great measure a labor 
cost. Apparently, therefore, the only reduction of expense must be in im- 
proved methods, wholly new inventions, or the utilization of cheaper sources 
of supply. 

Though, of course, inventions or improvements may be looked for, effects 
like those of the work of Bessemer, Kelly and Siemens are hardly to be ex- 
pected. In the matter of cheaper source of supply, however, there is 
promise from the South. The report already mentioned indicates that the 
Southern cost of pig iron ranges from $9 16 to $1061 per ton, against $13.97 to 
$16 50,in the North. It would seem, then, that the answer to the question o/ 
reducing the cost of steel rests mainly with the South. That region may, in 
this decade, surprise the world as much in the matter of steel, as in the last it 
did in the matter of iron. The Chattanooga 7radesman voiced this feeling 
when it declared the most important industrial event in the South, in 1890, to 
have been the establishment, at Chattanooga, of the Southern Iron Co.’s basic 
steel plant. 

The first basic steel made in the United States was produced experiment- 
ally at Steelton, Pa., May 24, 1884, in a Bessemer converter, but its manu ‘act- 
ure as a commercial product dates only from March 28, 1888, when the first 
basic open-hearth steel was produced at the Homestead Steel Works of Car- 
negie, Phipps & Co. The process was continued there, and last year eight 
more open-hearth furnaces were built. It is also now regularly carried out at 
Steelton, and steel has also been produced byit at Pottstown. Last year it was 
produced in the South by the Henderson Steel & Manufacturing Co., at Bir- 
mingham, Ala. The total production of basic steel in the United States in the 
year ending June 30, last, was 62,173 tons, three-quarters as much as by the 
long-established crucible process with its 47 establishments, In Great Britain 










and on the continent the basic process has been received with great favor, 
and large quantities of basic steel are made annually by all the leading iron 
and steel producing countries abroad. The growth of the steel industry of 
Germany and Luxemburg in recent years has followed the introduction of this 

process, their iron ores being especially suited to it. W. H. Hassinger, a Bir- 

mingham rolling mill manager, says that the cost of producing basic steel in the 

South has been shown to be $21.23 aton. This has been criticised as too high, 

being about $10.75 above the cost of pig iron, but £4 25 of this excess is said to 

be due to the small plant, costly handling of materiels and inexperienced 

hands. Mr. Hassinger thinks he is justified in claiming that basic steel can 

be made in Birmingham with a well equipped plant for less than $20 a ton, 

He says that the cost of making this same quality of steel in Pittsburgh by the 

acid open-hearth process is in the neighborhood of $43. 

At a recent meeting of the Cleveland Institution of Eagineers, in England, 
a paper was read by James Davis, of the Park Gate Iron & Steel Works, in 
which he showed that basic open hearth steel is being regularly produced 
which stands the Admiralty, Board of Trade and Lloyd’s requirements. While 
the basic process is applicable to either the Bessemer or open-hearth process, 
its use in connection with the open-hearth furnace is the most successful, and 
it is the basic open-hearth steel that may be expected to be the important pro- 
duct. To putit broadly, Bessemer steel is best adapted to rail-making and 
kindred purposes, while open-hearth steel has found its most general use 
abroadin shipbuilding. The production of open-hearth steel in the United 
Kingdom, in 1889, was 1,803 712 tons, of which it was estimated 631 944 tons 
were used in shipbuilding. In the last dozen years steel has almost super- 
seded iron for naval construction in Great Britain, the use of iron having 
dropped from 310,614 tons in 1878, to 38,677 tons in 1889, while steel went up in 
in the same time from 2,682 tons to 631,944. The steel. and iron figures 
together show an increase in their use for shipbuilding from 312,296 tons in 
1878, to 670,621 in 1889. Here, then, we find one possible outlet for the 
increased steel production of our own country that may be anticipated in the 
next decade—that is, for use either in English or American shipyards. If the 
foregoing estimate as to the cost of Southern basic open-hearth steel is cor- 
rect, it may yet undersell English steel in the English market. Commissioner 
Wright’s figures showed the cost of producing a ton of steel rails in Great 
Britain to range from $18.58 to $2199. Even England may find it hard to 
counterbalance the natural advantages of the South in respect to its location 
of mineral deposits, and in neutral markets at least the future steel-makers of 
Alabama, Tennessee and Virginia may be at no disadvantage. 

We exported in the year ending Jane 39, 1890, 18458 tons of pig iron 
almost wholly to Canada, about 1,000 tons of bar iron, 1,103 tons of railroad 
iron and 9,133 tons of steel rails. In the same time we imported 1,157 395 tons 
of iron ore, 147,772 tons of pig iron, 36,727 tons of scrap iron, about 32,000 tons 
of bar iron, and about 50,000 tons of steel, in ingots, blooms, etc. A reversal 
of the figures of steel exportation and importation would dispose of some of 
the surplus product which the United States is likely to have, but after alla 
mere reversal like this would be a trivial matter. Our foreign trade in iron 
and steel, moreover, is not likely to grow fast enough to keep pace with the 
present rate of increase in production. 

Half of the Bessemer steel now produced is used for steel rails. The de- 
mand for these is in no considerable degree influenced by the price, so that a 
diminution in cost of production is not likely to increase the purchases, rail- 
road building depending on other influences. Contracts have recently been 
closed by the government for about $7,000,coo worth of steel for armor plates, 
but such calls for steel will not be regular, and may not be frequent. Steel 
ship-building, however, is likely to increase, and steel may perhaps soon be 
extensively used in car building, and doubtless the cheaper it becomes the 
wider will be its applications in all kinds of industries. Nevertheless, it 
hardly seems possible that the present decade will see the 290 per cent. in- 
crease in steel production that has made the decade of 1881-90 famous in the 
history of our manufacturers.—[Bradstreet’s. 





The Steel Rail Outlook. 

When we last wrote the rail market was in a condition bordering on 
demoralization, and it was probably only the prospect of an early sharp decline 
which prevented a heavy business. Oa Thursday, however, the first efforts 
were made to bring about an adjustment of the trivial differences between the 
Lackawanna and Scranton companies, and yesterday the papers were finally 
signed which make their consolidation an accomplished fact. As we have 
repeatedly explained, it was only this which stood in the way of putting into 
force the agreement of the mills entered into provisionally some time past. 
That agreement does not attempt to fix the price at which the mills must sell. 
It provides merely for an allotment by fixed percentages, each month’s aggre- 
gate sales, at the end ofthe month, being distributed in accordance with those 
percentages. Au excess is paid for by the mill, while a deficiency entitles the 
works to an allowance at a fixed rate per ton. While it is certain that the 
arrangement will not ald a ton to the demand, it is equally certain that it will 
not reduce consumption by more than an insignificant fraction. It will pre- 
vent ruinous slaughtering of prices, but will not allow any undue advance in 
them. There can be no complaint among consumers of the price, $30 at mill 
or $30.75 at tidewater, which is now generally asked, since it is as low as is 
consistent with a fair profit to the mills. The cost at Eastern works, with 
partial employment and at present cost of raw material, is generally estimated 
in the trade to be $27 @ 28, which leaves a moderate profit on investment and 
a fair allowance for depreciation of plant. During the week there have been 
sales by Eastern mills of about 15,000 tons in small lots. We quote $30.75 at 
tidewater.—[Iron Age. 





STATISTICS show that fo® short distances, as 1,000 yards, wire cables fur- 
nish the most efficient means of transmitting power, but for greater distances, 
as 5,000 yards, electricity is by far the least wasteful of all methods, 
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ANDREW CARNEGIE ON THE IRON SITUATION. 





Mr. Andrew Carnegie has just submitted one of his characteristic inter- 
views to the press, from which we quote: 

“ The iron trade,” said Mr. Carnegie, “is, as you know, the jumping-jack 
of business, the king or the pauper. The production and consumption of 
iron and steel last year were phenomenal. We area great country, but even 
the Republic is not able to consume 10 net millions of pig iron per year. My 
forecast was that the extraordinary consumption would continue until the 
coming Fall. Everything seemed promising, but two causes intervened—first, 
shortage of crops, and- second, foreign financial troubles—and a halt was sud- 
denly called, which otherwise, I believe, would have been postponed ; but had 
it been postponed, it would have been much more serious. 


“We shall recover from it sooner than expected. Good crops next year 
may set us all right agaiv, provided matters don’t grow worse in Britain, which 
I must say, are very unpromising at the present.” 

“If concessions were made in raw material, and the cost of production 
was reduced by lower freights, is not that in itself an indication that prices 
might be reached even lower thau they are now?” 

“Yes, certainly ; we have not yet reached bottom prices, in my opinion.” 

‘‘That holds good of raw material, Mr. Carnegie?” 

“Yes. Beginning with the raw material, prices were unduly inflated for 
ore last year, because some of us believed—and I was one of them—that it was 
impossible for this country to produce enough Bessemer ore, and also to far- 
nish the amount of iron and steel that it seems probable this country would 
want, inasmuch as Europe was fully occupied with its own demands and those 
ofthe world. For the first time in the history of America the question had to 
be solved, can the United States farnish all that would be required in iron and 
steel during a busy period? I did not think it would be able to do so last 
year.” 

“ Was there not last year a tremendous general demand, upon which there 
did not come any additional and exceptional demand for railroad material? 
This is to say, the demand for rails was only normal ?” 


“The demand for rails was normal; slightly more so. I don’t believe this 
country will take as many rails as it did last year, upon an average, for a few 
yearstocome. There wasa slight excess in the demand for rails, and an 
enormous demand for everything else.” 

“ To what extent will it be possible to enlarge the demand for our home 
ore in the East, and in that way meet foreign ore? Will not the domestic be 
relatively cheaper than the foreign ore ?” 

“T don’t think it will be found much greater than it was last year. You 


"must remember that depression has come in Europe; not to the full extent 


which will be reached, but prices are steadily going down, ore will fall with 
it, transportation rates be reduced, and I think foreign ore will hold its own 
in the East this year.” 

“ What prices do you think we will reach for ore?” 

“ Well, I see they are talking of $1 a ton less than last year’s prices. This 
would bring them down to the prices of the year before. But I think in every 
depression a lower point is reached than in a previous one, because of im- 
proved methods of mining, and certainly very much cheaper transportation 
on the lakes. S» that as far we are concerned, we would not be willing to con- 
tract for ore at the prices of 1889. I believe that prices will fall lower, just as 
I say that prices for billets and plates and miscellaneous articles wili fall a 
shade lower than they were in 1889” 

“ Mr. Carnegie, what is the outlook in coke?” 

“ The coke business is a thing by itself. For years coke was sold for less 
than cost. It is a curious business. As long as poor operators can get enough 
of cash for their coke to pay their Jabor, they will sell rather than blow out 
ovens. They take no account of the coal and the fact that they are exhaust- 
ing it, nor of the total loss of plant which comes when the coal is exhausted; 
they are like drowning men, and will sacrifice everything to keep afloat for 
the time. This state of affairs rendered the coke business ruinous.” 


“ Mr. Carnegie, do you think the prices at which coke has sold for in the 
past any criterion as to what it may sell for im the future?” 

“Very far from being a criterion. No business will be conducted very 
long that does not yield a fair profit. Now, it wasa matter of life or death 
with us either to get the coke business on a better basis or to continue sacri- 
ficing our property until we had driven out the others, and so far had losses 
gone that we were able to purchase many ofthe properties of our competitors. 
Instead of continuing the ruinous policy, we have tried to reap a profit from 
the business, but the community has been spoiled by getting Connellsville 
coke at prices lower than it could be made. The value of coal lands has more 
than trebled in recent years. Coal that we formerly had for $100 an acre now 
we have to pay $500 for. Labor has risen, and at present prices of coke the 
concern that makes a fair margin is doing very well. For my part, I should 
vote rather to let our coal remain in the ground than to sell it under the pres- 
ent prices.’’ 

“To what extent, Mr. Carnegie, have the railroads shown a disposition to 
meet the exigencies of the case at the present time?” 

“ Well, I think the present ore rate from the lakes to Pittsburgh is a fair 
one. It is not as low as competition has forced the rate from the lakes to 
Chicago ; but I am bound to say from my own experience that it is a fair rate 
and that we are not justified in asking the railroads to go lower.” 

“ How about coke rates, Mr. Carnegie?” 

“Well, the Pennsylvania railroad peopie heretofore considered coke a 
plum and have exacted rates for its transportation which bear no relation to 
rates upon other things. They have discriminated against Western Pennsyl- 
vania, their own home traffic. If the Pennsylvdhia Railroad takes atrain of 
our own cars from our own mines to Pittsburgh and places them upon our 
own sidings, it charges to Pittsburgh 72 cents. The cars are not theirs; all 





they have to do is to put the engine to the cars and haul them to Pittsburgh- 
If this is coke for Pennsylvaiia manufacturers it is charged 72 cents a ton, 
They will make the same train of cars, haul it to Pittsburgh in the same man- 
ner, and if it is destined to other States they will charge only 52 cents a ton. 
It is a mistaken policy, embitters everybody who knows about it, and in the 
interest of the railroads it should no longer be. I am in hopes that the pres- 
ent severe trials that Western Pennsylvania is undergoing, especially in the 
Shenango and Mahoning Valleys, will lead railroad officials to consider this 
question and place coke upon a fair basis Iam sure that it would be to the 
mutual advantage of the railroads ad manufacturers and would remove the 
last serious cause of hostility and feeling of antagonism between the two» 
which should not exist. The rate to Pittsburgh on coke should be the same 
as it is upon coke destined beyond Pittsburgh—52 cents per ton; the rates to 
the Valley 1 cent per ton per mile more.” 

“ What will the outcome be of any prolongation of the coke strike which 
is now on, Mr. Carnegie ?” 

“ Well, you know that I have retired from giving attention to business. I 
have not thought of business for some months and don’t intend to think much 
about it hereafter. I don’t know the particulars of the coke dispute. All Ido 
know is that it is the wrong time for labor to choose for making a demand for 
higher wages, to increase the cost of an article which we have great difficulty 
to dispose of at very greatly reduced rates. Leaders of labor don’t seem to 
possess good sense in choosing their battle-field and the time for a struggle 
with their employers. This is no time to increase the cost of anything. Men 
will learn that it was right when I said that labor will never get its fair pro- 
portion of profits except by a fair sliding scale—that is the true plan. When 
prices go up labor should participate in the advance; when prices decline it 
should bear its share in the decline. In this way labor and capital are not 
enemies but allies, standing shoulder to shoulder through good and bad 
times. I know that a sliding scale at Edgar Thomson and Homestead has cost 
our firm a good deal more money than it would have had to pay withont the 
sliding scale ; but if we get less profit we are fully repaid in the greater satis- 
faction we have in feeling that our men and ourselves are in the same boat, 
pulling together.” 

“What is the very considerable difference between the selling prices of 
rails ard soft steel due to, or, rather, why is apparently the soft steel trade in 
so far much worse a condition than the rail trade?” 


““ One reason is that no concern runs upon billets as the one article from 
which they derive profits. Concerns make roo different things from their 
steel ; not being able to sell all the steel they can make, it is better for them to 
run their Bessemer works to full capacity, which cheapens the product, end 
sell part of the product in the shape of billets. Besides, rails cannot be made 
nearly as cheap as billets, in which there is no inspection, drilling, or fin- 
ishing.” 

“We have a telegram, Mr. Carnegie, that the men of the Allegheny mill 
will not strike.” 

“Now I am not attending to business at all; having nothing to do with it, 
but I know when I was consulted about buying the Allegheny works it seemed 
that we should have to close them, and I was very sorry to think that our firm 
should ever buy a works and have to throw men out of work, evenif we had 
to run it without a cent of profit, although it is almost sure that if we had not 
bought the works they would have stopped. I was delighted when my partners 
told me they were going into the market to take billets at any price to give the 
men work, Whenever the men want to stop the works the firm won’t be sorry. 
Any time they should so decide we should be only too glad. Making billets at 
the price we have had to, is not as good for the firm as to sell the pig at pres- 
ent prices. Besides this, I hear that the men at A'legheny are making high 
wages, owing to the great product. This is asplendid opportunity to let the 
men have their own way, running the works or stopping them. We pay the 
money end they take their choice. But I should like to say this to working 
men: ‘Gentlemen, this is notime to quarrel with your employers. Take the 
best you can get, oe quiet and thankful that you are not idle.’” 

“When is Edgar Thomson to start ?” 

“Well, really, I don’t know what Mr. Frick has decided. I understood 
when he was here that we had no orders. Repairs are complete, and we could 
start to-morrow, but there are no orders in the market. If we don’t start until 
July we could make all the rails we sha’l get this year.” 


“ Homestead, as I understand it, Mr. Carnegie, has facilities for making 17 - 
inch armor plates ?” 

“We have no doubt of it. I think they go to 20 inches. We have the 
most powerful rolling mill in the world, and our hydraulic pressis being put 
up. It has arrived, and is now being erected.” 

“ When yon were abroad, Mr. Carnegie, what did you find?” 


“ The situation is very much as it exists here, and the cause is the same. 
The world is so closely interwoven, one part with another, that nothing very 
serious can happen in Europe which cannot effect us here, and vice versa. 
The financial trouble, which culminated in the Baring disaster, is not yet 
healed. The load has been taken upon the shoulders of the leading financial 
houses, but it remainsthere. You see from the papers that several other 
houses are in trouble, and that one of the guarantors of the Baring deficiency 
shows signs of wavering. If one withdraws, the heavy load may affect the 
others. It is avery serious situation. Even if it is all quietly settled without 
an exp'osion, we cannot look for further railway extensions in any of the 
South American States, for a good while to come. The loss of this market to 
Great Britain will depress prices, and already you see quotations lower and 
lower. This, in its turn, will affect our market, not so much from direct 
importation of iron and steel, as from financial causes. Few new bondscan be 
disposed of, and therefore our railway extensions for this year would be very 
small. We are infor a quiet time. The iron and steel manufacturers of 
America may safely regard this as an ‘ off year.’ Those who come out whole 
can celebrate Christmas with thanksgiving.” 
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LAKE SUPERIOR MINING NOTES. 





VERMILION AND MESABA RANGES. 

We learn that the company now working the Anderson, have leased 160 
acres of land adjoining this property on the north, and the Lockhardt property 
on the south. A‘large crew is expected to be put on, and the land thoroughly 
explored by means of test pits. Considering the outlook and the prospects 
at the Anderson, it would not be surprising to see this new property open up 
in a satisfactory manner.—[Ely Iron Hone. 

MARQUETTE RANGE. 

The Braastad is a combination of what was formerly the Winthrop and 
Mitchell, and locally these distinctive names are still preserved. The company 
is working 275 men. About 30,000 tons of ore are in stock. Sinking is going 
on in a new shaft on the Mitchell, which is to take the place of A shaft. It is 
7x16 feet, and is down 150 feet. Nos. 2 and 3 Winthrop shafts are down verti- 
cally 300 and 92 feet respectively, the latter being bottomed in the soaprock 
now. The diamond drill located the ore in No 2 at a depth of 280 feet, and in 
No. 3 at adepth of 180 feet. Hoisting is going on in A shaft Mitchell, and No. 
4 Winthrop.—[Florence Mining News. 

The grade at No.2 shaft of the Saginaw mine is very high, running iron 
68 16; phosphorus, .046 ; and silica, 140. It is very hard ore, about as hard as 
pureiron. The diamond drill has located a lode of softer hematite. On the 
fifth level, near the west breast of the drill, the miners opened into the hang 
ing, and in eight feet came into a lode which extends in line with the first, 
east as far as the shaft andits upper margin overlapping the other. East of 
the shaft the hanging raises up, and the ore lays off flat to the northward.— 
Florence Mining News. 

MENOMINEE RANGE. 


The owners of the Sheridan mine, in the Iron River district, are jubilant 
over recent developments at their property. The shaft is located in the hang 
ing wall side of the vein. The ore from the new find runs up to 65 per cent 
in metallic iron and is about even with the Bessemer limit in phosphorus, an 
ore that will find a market if one is to be had. The ore is very similar in 
appearance to the product of the Mansfield, the wonderful Bessemer producer 
of this district.—[Diamond Drill, Crystal Falls. 

The Jron Mountain Range says John Minnis and others, who have been 
exploring on section 8, 36-19, at Spread Eagle, this county, report encouraging 
prospects. They are sinking a shaft which is now 27 feet deep and is all in 
ore. Exploration and test-pit work show that they have an ore deposit of 
considerable extent and in the Spring a company will be formed and stock 
placed upon the market. The first ore taken from the shaft was found to run 
48 per cent. in iron, but as sinking progresses the quality is said to improve 
very much. Drifting at the Wagner property has commenced. The main 
working shaft is down 125 feet and itis at this depth the new work is being 
done. They are drifting north toward the Tobin in a formation of iron and 
jasper.—[Florence Mining News. 

GOGEBIC RANGE. 


Considerable amount of development work has been done at the Sunday 
Lake mine, says the Bessemer Pick and Ave. The two shafts have both been 
sunk two levels below the old workings. At No. 2shaft the cross-cut on the 
seventh or lowest level has just been completed into the ore, the first sample 
of which shows 68 20 per cent. in metallic iron, which is the highest grade ore 
yet found on the range. At No.1 shaft in addition to sinking to the second 
new level a cross-cut has recently been run to the northward on the sixth or 
355 ft. level. It is at the end of this cross-cut at a distance of ab-ut 60 feet 
from the “ hanging” of the old deposit that the rich find has just been made 
of which the report has been quite extensively circulated. The ore taken 
from this new vein of lens assays 67 85 per cent., and like the other runs very 
low in phosphorus. 

A small pocket of excellent ore was struck this Winter at the Alpha, at a 
depth of 175 feet. The shaft penetrated the find a distance of seven feet and 
is now on mixed ore.—[Florence Mining News. 

After the discovery of ore at Chicago, a new shaft was laid out at the Alph a 
on the line between the Chicago and Brotherton. This shaft is now down 125 
feet, in a mixed ore formation. Ata depth of 115 feet a pocket of fine grade 
of ore seven feet in thickness, was struck —[Florence Mining News. 

At the East Dangler the shaft is down 94 feet and bottomed in mixed ore. 
Miners have struck and gone through several small pockets of fine ore. The 
formation is broken, but looks well. Oa the east halfand southwest quarter 
of section 8 work is being commenced. They are test-pitting, but will soon 
put on a diamond drill.—[Lake Superior Democrat. 

The management of the Crown Point are still extending the cross-cut 
south from the bottom of the old No. 1 shaft at a depth of 95 feet. The cross- 
cut is in 190 feet, breasted in mixed ore. It will be continued from 200 to 300 
feet farther, unless the vein is struck sooner. The prospects are good.—[Flor- 
ence Mining News. 





The Architectural Application of Iron and Steel. 

Of course, the question will have to be considered not merely from a 
utilitarian, but also from an esthetic point of view, and in approaching this 
less familiar ground, an engineer will naturally be unwilling to rush in where 
angels fear to tread; but there are perhaps a few common-sense principles 
which may safely be referred to. Ia the first place every architect is the born 
enemy of shams, and if we are seeking to discover the true outlines of a style 
of iron construction, we must at once set aside every device for disguising the 
real nature of the material. Massive entablatures and cornices of hollow cast 
iron can only be regarded as hollow shams, and constitute an offense against 
good taste, which has been perpetrated often enough, and which reached its 
greatest extreme, perhaps, in certain buildiags that were run up in America, 
where the entire Gothic facade, with its deep reveals, recessed and richly 


moulded archways and supporting buttresses, were all done in cast iron about 
half an inch in thickness.—[Iron aud Steel Trades Journal, London. 





Reduction in Western Freight Rates on Iron, 

A Chicago special to the Pittsburgh Dispatch says the reduction of 24 
cents per 100 pounds in the freight rates on iron between Pittsburgh and the 
Mahoning Valley and Chicago, which has just been agreed to by the Central 
Traffic Association, is the outcome of a long fight which has been in progress 
since early last Summer. While Pittsburgh shippers of manufactured iron 
will greatly profit by this change, the chief beneficiaries of it are the pig iron 
manufacturers of the Mahoning Valley who, during the past year or two, have 
suffered severely from the competition in Western markets of Southern fur- 
naces, which, with cheap coal and coke and limestone at their doors, have 
been able to manufacture iron at as low a figure us $11 per ton, whereas, in 
the Mahoniug Valley and Pittsburgh the cost of manufacture is nearer $16. 
“ The present cut,” said a Mahoning Valley man, “ will afford us only tempora- 
ry relief, for the Southern men with their superior facilities will undoubtedly 
make a reduction in prices which we shall be unable to meet. They have 
made a large hole in our trade in the Western market, and they will do every- 
thing in their power to hold on to what they have got. The cost of the coal 
from which coke is made has not increased. The process of making coke has 
perhaps been cheapened somewhat because it is made on such a large scale, 
and the only reason for the increase in the price is in the greed of the com- 
bination of capitalists represented by H. C. Frick, of Pittsburgh, who own 
three-fourths of the ovens in the Conne)lsville region, and fixes the price. 
The Southern manufacturer of pig iron pays perhaps $1 for his coke, we pay 
$2 25, and yet are expected to compete with him for the Western market. Mr. 
Frick, and Mr. Carnegie behind him, are the men who are really responsible 
for the serious inroads which have been made on our trade by the furnaces in 
the South, It takes approximately a ton and a half of coke to produce a ton 
of pigiron. The reduction of 20 cents per ton in the freight rate is, therefore, 
equivalent to a reduction of about 13 cents per ton in the cost of coke; that is 
all. If the grip of the coke combine could be broken it would be a great aid 
to the iron industry of Western Pennsylvania, and Ohio Southern competition 
would not trouble us then.” 





Electric Welding of Pipes. 

In welding together pipes by the electrical method it has, says the Scien- 
tific Press, been the usual practice to employ internal mandrels to prevent 
collapse or change of circumferential outline. Professor Elihu Thomson, 
however, has recently invented a simple process by means of which the use of 
internal fixtures is avoided. The invention is based upon the fact that ifa 
hollow structure be heated at a certain portion of its length and subjected to 
an upsetting action, it will bulge exteriorly instead of collapsing. The struct- 
ure will, therefore, have a larger diameter at the swelled portion. In the pres- 
ent process, where it is applied to the welding of pipes, hammer blows are de- 
livered at the weld or on the side of the pipe, and are so graduated as to 
simply contract this bulging or lateral spreading tendency. The hammering 
is delivered laterally so as to restore the metal back to its original position 
on the sides of the pipe. There is no tendency to collapse on account of the 
bulge of the pipe acting as a sustaining support. 





Effect of the Postal Subsidy. 

It will mean establishment of American steamship lines to the River 
Platte, as we pointed out last week. It will mean faster and larger ships in 
the Brazil line. It will mean the building of the finest ships ever built in 
America to compete with the fine ships of the Canadian Railroad system out 
of Victoria, B. C. It will mean the establishment of a steamship line to 
Southampton—ships that will give Eagland a start—ships that will mark the 
beginning of the downfall of England as the greatest maritime nation in the 
world. It will mean that an increase in size and speed of all steamships now 
engaged in the foreign trade will at once commence— it will mean that all the 
benefits which the bill affords will be utilized. It will have the effect of edn- 
cating Americans to the possibilities of our maritime greatness, and, possibly, 
result in bringing to a future Congress’ attention the fact that aid to Ameri- 
can shipping means prosperity in all American homes.—[{Seaboard. 





The Manchester Ship Canal. 

The sub committee appointed by the Manchester corporation to consider 
the request of the Manchester Ship Canal Co., to assist them in the promotion 
of their undertaking, have issued their report, which will be considered at a 
special meeting of the council to be held on Monday next. The committee 
state that they have made thorough and independent inquiry into the posi- 
tion of the undertaking, and have carefully cousidered repor:s subm tted by 
their own engineers, aud also those of the canal officials. They find that up to 
December last over £9 000,000 had been spent on the canal, and that £3,900,- 
ooo are still needed to complete the works, giving a total expenditure of about 
413,000,000 The total resources of the company appeared to be £10 .900,coo. 
The committee are of opinion thata sum of £2,500,000 will be sufficient for 
them to advance, but they are advised that it would be prudent that borrow- 
ing powers should be sought by the corporation for 43,000,000. 





THE rai!way line up to the Supergna, at Turin, is worked by a rope con- 
sisting of six plies of 8 wires each, or 48 wires in all. Tests from 8 single 
wires from one ply gave a breaking load of from 908 to 1,060 pounds, equiva- 
lent to from 835 to 97.4 tons per square inch. The breaking load of the 
remaining five plies were 911 to 101.1 tous per squareinch, Taking the net 
sectional area of the rope at 0 225 inch, and the lowest result above given as 
the average, the total breaking weight of the rope would be 193 tons per 





square inch. 
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GERMAN IMPRESSIONS OF AMERICAN INDUSTRIES. 





London /ndustries say that ‘‘the Iron and Steel Institute on its recent 
American trip was, it will be remembered, accompanied by 140 representatives 
of the Society of German Ironmasters. It is interesting, therefore, to note 
that at the general meeting of this society, at Dusseldorf, a complete record 
of the excursion was laid before the members who were not fortunate enough 
to be able to take partinit. The reports were intrusted to various members, 
a general introductory narrative of the trip being furnished by Mr. A. Thielen, 
who acted in America as president of the society. The report on American 
blast furnace practice was written by Messrs. J. Schlink and A. Schilling, and 
that on rolling mills, by Mr. A. Spannagel. The remaining reports were post- 
poned until the next meeting. The list includes reports on the Northern 
excursion, by Mr. H Brauns; on steel manufacture, by Mr. R.N. Daelen, on 
metallurgical machinery, by Mr. E. Klein; on foundry practice, by Mr. 
Haedicke, and on railway practice, by Mr. Macco. The meeting excited con- 
siderable interest, and was attended by some 600:members. 


“In the introductory address Mr. Thielen gave an interesting account of 
the whole excursion. When the party divided at Chicago, 45 of the German 
visitors selected the Northern trip, and 60 the Southern, Mr. Thielen selected 
the latter. The impression the iron industry of the South made upon him 
was very variable. In some places he saw the very latest improvements; in 
others, however, he saw nothing but antiquated practice, frequently with the 
evident object of earning money as rapidly as possible, with the least expendi- 
ture of capital. Fiuancially, the industry is not nearly in such firm hands as 
that of the North. Indeed, there can be little doubt that many of the mines 
and works are still in the hands of speculators, ready to sell at any moment. 
The cost of production of the iron ore is 2s. per ton. Coal, usually of good 
smelting quality, is obtained quite as cheaply. There is an abundant supply 
of negro labor, and the climate is apparently not unhealthy. It is thus evi- 
dent that the cost of production of pig iron cannot exceed 263. to 51s. 6d. per 
ton. The pig iron contains 2 to 3 per cent. of silicon, and 04 to 0.6 per cent. 
of phosphorus, and is now used almost exclusively for foundry purposes. 
There is no doubt, however, that with proper application of modern processes, 
steel of good quality might be made. 


“In his report on the production of pig iron in the Northern States Mr. 
Schlink began by pointing out the rapid growth of the American iron trade. 
The production of pig iron in the United States, in 1889, amounted to 7,725,- 
755 tons, compared with 8,377,261 tonsin the United Kingdom, and 4 525,000 
tonsin Germany. He then discussed the sources of iron ore supply, and 
described some of the leading iron works. The enormous daily output of 
335 tons from one furnace, as obtained at Carnegie’s works, is, he points out, 
the exception and not the rule. In 1889, there were in the United States 169 
furnaces using coke in blast, the average daily output being 101 tons, while 
that of the anthracite furnaces.and of the charcoal furnaces were 58 and 28 
tons, respectively. These are figures that need cause no anxiety. All the 
large American works are intended for the production of rails. It would be 
impossible to adopt American practice in German works, as the pure ores are 
wanting, and there would not be sufficient demand for the rails produced. 
The Lake Superior ores, it will be remembered, contain 6 to 8 per cent. more 
iron than the Spanish ‘campanil,’ now unfortunately unavailable. In con- 
clusion, Mr. Schlink points out that the daily wages of furnacemen at the 
South Chicago Works average 83.8'4d. The wages, with a furnace producing 
175 tons daily, amount to 43. 54. per ton, whilst with smaller furnaces they 
increase to 63. and more. 


“In his report on the iron industry of the South Mr. Schilling pointed out 
that it was not so highly developed as that of the North, coke blast furnaces 
having been in operation for not more than 12 years. At Birmingham, in Ala- 
bamia, the center of the industry, iron ores, coal and limestone occur in close 
proximity. The ores smelted are partly red hematites (red iron ore and Clin- 
ton ore) and partly limonites. The former of chief importance. They occur 
in Silurian limestone, and have the following percentage composition : 


Soft ore. Hard ore. 
15 to 18 8 
3 5 
I 28 
aaaea 0.26 to 0.9 0.2 to 0.8 
48 to 52 40 





“ The ore is mined by contract, 1s. to 1s. 8d. being paid per ton for soft 
ore, and 1s. 8d. to 2s. 64. for hard ore. The brown iron ore contains so much 
admixed clay that it has to be washed. It then contains 46 to 52 per cent. of 
iron. The coal of the Warrior coalfield is 6 feet to 14 feet thick, and the coke 
obtained from it contains a considerable quantity of ash. The operatives at 
the mines and works are almost exclusively negroes, who are found to be un- 
intelligent and difficult to deal with, as they will not wo'k except to obtain the 
bare necessities of life. The wages are 4s. to 6s. perday. In conclusion the 
various blast furnaces throughout the region are described, and the rapid 
development of the iron industry pointed out. In 1878 the first coke blast fur- 
nace was built. Now Alabama produces 739,000 tons of pig iron, of which 
quantity the Birmingham district yields 75 per cent. 


“Tn his report on the American rolling mills Mr. Spannagel gavea lengthy 
account of the various works visited. The enormous advantages presented by 
natural gas in the Pittsburgh district were pointed out. The gas is paid for, 
in the case of puddling furnaces, at the rate of 63 per ton of iron produced, 
and in the case of boilers at the rateof £19 to £20 permonth At the Penn- 
sylvania Works at Pittsbureh, the consumption of gas amounts to 182 400,000 
cubic feet daily, the quantity of coal thus replaced am»unti:g to 10,000 tons, 
In conclusion, Mr. Spannegel discusses the rolling of tubes in the United 
States. As it was not permitted to visit these works, his data are based on ob 
servations made by Mr. Bendix Meyer, director of Haldschinsky’s Tube Works, 
at Gleiwitz. The American works, he considers, are in advance of the Euro- 





pean ones in many points, notably in the amount they produce. He estimates 
the daily production of the chief works to be as follows: 
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“This total is exclusively gas and oil pipes, and is about five times as 
great as the production of all the German works. Whereas, in Germany the 
lap-welded pipes are usually sent three times through the rolls, in America it 
is found sufficient to weld the pipe in one heat, and then to pass it for calibra- 
tion through rolls placed at the side. 

“An interesting discussion followed the reading of these reports. Dr. 
Wedding described various methods of transporting and loading material, 
notably at South Chicago Works, where ore has to be transported from the 
ship to the works in sufficient quantity to yield 1,600 tons of pig iron daily. 
The plant employed for this purpose was constructed by the Brown Hoisting 
Co., of Cleveland, O. The greater portion of the discussion that followed re- 
lated to the comparative cost of labor in Germany and America.” 





Two Obstacles to Our Foreign Trade. 

The fact that money has been pouring into the Treasury, at Washington, 
pretty freely of late, leads the Southern Merchant (Nashville, Tenn.) to observe 
that a surplus will not be in the way. For instance, the editor says, the 
improvement of our merchant marine can not too soon receive consideration. 
The editor of our contemporary, Mr. Albert Roberts, after having been en- 
gaged for several years in the study of public questions, as the editor of a lead- 
ing Southern daily journal, was appointed by President Cleveland to a con- 
sular position, so that he brings to the profession of trade journalism, a wide 
familiarity with subjects bearing upon international trade. 

‘The Southern Merchant, however, does not regard American ships alone 
as sufficient to place our export trade upon the proper basis. A serious 
obstacle to the sale of our goods abroad, it adds, is the lack of banking facili- 
ties. Itis inthis matter that England enjoys advantages over the United 
States, London banks having working branches in every important city in 
the world. On the other hand, a foreign buyer of unlimited means and good 
credit in his own country, may order goods from an American manufacturer, 
enclosing a draft on himself, but because he is unknown here the manufact- 
urer must hesitate to honor the draft. In such a case it is plain what would 
be the advantages of branches in principal foreign capitals of American 
banks. Asarule, itis safe to assume that foreign banks are no more favor- 
able to the extension of American trade than are foreign shipping companies. 
It is not long since Hardware called attention to the fact that it costs more to 
remit a given sum from Rio Janeiro to New York than to London, the advan- 
tage of the latter city being due to English banking facilities in Brazil.— 
(Hardware, New York. 





Electro-Plating. 

Mr. Scott A. Smith, of Providence, R. I., has recently written a monograph 
upon electro-plating, which the Gorham Co. has published. The interesting 
contents are inclosed between tasteful covers, and the printing is in line with 
the artistic work of the compauy,in silver. To quite appreciate the book 
requires in the reader a knowledge of electricity, and familiarity with the 
progress that has been made toward the control and utilization of the subtle 
substance, for Mr. Smith contends that itis a substance. Yet the layman, 
especially the layman with a mind open and anxious for the reception of 
electrical knowledge, may profit greatly by its perusal and study. Mr. Smith 
attempts in his introduction, which is the larger and better portion of the 
book, to tell what electricity is. It is an undertaking which is not courted 
even now by electricians, much less by men of ordinary culture in the various 
sciences. But Mr. Smith essays to show that electricity is a substance, which 
is a revival of an old theory, with new evidence to support it. The usual scien- 
tific definition of electricity has been that it is ‘form of motion.” We cannot 
attempt even to indicate the line of argument employed to set upon its feet 
once more the old theory, butitis placed upon its scientific pedals, with pre- 
cision and plausibility, to say the least. The little book—it has but 35 pages 
all told—is an admirable example of condensed statement. It might easily be 
expanded into a 200-page volume, and probably readers will all wish that some 
of its trenchant statements had been elaborated somewhat. Its author has 
recelved some very handsome commendatory letters from expert electrical 
students, and has the satisfaction of knowing that they coincide with his views. 
—[Providence Telegram. 





Still Harping on the McKinley Bill. 

The annual meeting of the shareholders of Joseph Rodgers & Sons (Lim- 
ited), the great cutlery manufacturers, was held at Sheffield, on February 17. 
A dividend of 12% per cent. was declared, after writing off £1,000 from the 
good-will account, and carrying forward £1,688. Alluding to the McKinley 
tariff, the chairman stated that he anticipated a further falling off in the com- 
pany’s trade with America, during the current year, to meet which the directors 
recommended the carrying forward of a larger balance of profit than usual. 





“The Sheffield of Sweden.” 

The Swedes have also become very skilJful in the manufacture of cutlery. 
The town of Eskilstuua, lying not far from the western end of Mzlar Lake, is 
now widely known—and deservedly, too— as “ the Sheffield of Sweden.” Here 
are situated a dozen or more factories, which turn out the finest cutlery and 
tools. Eskilstuna razors, pen-knives and scissors are well known and highly 
prized ia almost every country of the globe.—[W. W. Thomas, Jr., United 
States Minister to Sweden. 
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THE “SILICA PROCESS,” IN IRON AND STEEL PRODUCTION. 





Most of the different processes of manufacturing iron aud steelare well 
known to all interestedin ironor steel production, or in the use of iron and 
steel in manufacture. Among these processes one of the latest candidates for 
the favor of manufacturers, is what is know as the “ Silica Process,” which was 
invented and first brought to notice by Captain George G. Mullins, of the 
United States Army,and which is now being extensively introduced by the 
Mullins Silicated Iron & Steel Co., of Chicago, who have offices in room 219 of 
the First National Bank Building. 

The silica process, we may say, is a simple and novel use of comparatively 
pure silica, as a helper in the manufacture of superior iron and steel, and by 
“silicated iron” is meant that the metal has been ‘especially treated with 
silica in order to improve it. This process needs no special plant nor any 
additional machinery, and is not confined to any particular part of the iron 
industries; but is equally applicable to all other processes for the production 
of cast iron, wrought iron, steel and cast steel. The inventor of the “ silica 
process ” was the first maa to discover that there is a regular and scientific 
way in which to use silica as an alloy to help purify, change and strengthen 
metal—to render both iron and steel homogeneous, fine grained and com- 
paratively free from porosity. It took years of study and experiment, and 
much money to perfect the silica process, but now it is a success, and is pat- 
ented in the Uaited States, Canada, England, France, Spain, Belgium and 
Russia. 

It is impossible within the limits of such a notice as this to enter into the 
details of this new and remarkable process, or even to explain the chemical 
action of the silica, but it is sufficient to say that the process increases trans- 
verse and tensile strength, decreases shrinkage, makes castings fine-grained, 
uniform, comparatively free from air-holes, and soft and workable. Its use as 
a purifier and softener in castiron, will effzct important saviags in foundry 
work, and give in machinery castings, a product with the desired greater 
strength aud wearing qualities. The silica process is not an untried and 
untested novelty or theory, but has been most thoroughly examined into by 
professors and expertsin metallurgy, and is now in constant use in many of 
the leading iron works and foundries of the country. The controlling com- 
pany have, in their possession, many testimonials from experts and foundry 
managers. Space prevents us from giving more than a sample of these. 
Professor Johuson, of the department of civil engineering, of Washington Uni- 
versity, St. L ouis, writes to Capt. Mallias, as follows : 

“T herewith submit a summary of the results of tests on cast iron, made 
by me for the Mallins Silicated Iron & Steel Co., at the Washington Uni- 
versity Testing Laboratory. Tae specimens were brought to me, in the rough, 
being 1% inches in diameter and some 14 inches long. They were turned 
down at the laboratory uader my direction, and tested on a Riehle 100,000-Ib. 
testing machine of the latest improved pattern. Tae working qualities of the 
metal were observed, and its appearance on the fractured sur’ace noted. All 
tests and computations were made by me personally. With a very few excep- 
tions, I was ignorant of the source and composition of the specimens, neither 
did I know which were silicated and which not, until after the tests were 
completed. No record of this information was kept by me, however, and you 
haye to-day sent me the information which alone enables me to classify the 
results into “silicated” and “ non-silicated,” and also to determine which 
tests were on identical mixtures. My tests and examinations have been 
directed to the following properties of the iron: Internal structure, working 
qualities, tensile strength, resilience.” 

SUMMARIZED, THEY WERE AS FOLLOWS: 
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In power to resist crushing strain, average good iron offers a resistance 
not to exceed, say 80,000 pounds to the sqaare inch; in Prof. Johnson’s tests, 
a piece of silicated is credited with 123 000 pounds to the square inch. 

In conclusion, allow me to express my belief that your process greatly im- 
proves all the desirable qualities of cast iroa, and, so far as I am aware, aggra- 
vates no undesirable quality. Very respectfully yours, 

J. B. JOHNSON, 
Prof. Civ. Engineering, and Director Testing Laboratory. 

The Union Foundry & Pullman Palace Car Wheel Works said, on March 7, 
1890: 

“ After a series of very careful trials of Mullins Silicated Iron & Steel Co.’s 
patented process for the manufacture of iron and steel, we cheerfully pro- 
nounce that there is decided merit init. We have adopted the process and 
taken license for its use during the life of all the patents inthe Union Foundry 
& Pallman Car Wheel Works, Pullman, Ill. We are now making superior, 
smooth, clean, soft and extraordinarily strong castings with silicated iron. 
Please say to all concerned that we must decline, in advance, to answer any 
inquiries about your process, and refer persons wishing information to the 
proper parties in Chicago.” 

The Lake Shore Foundry Co., 347 and 349 Illinois street, Chicago, put it 
this way: “Having used your process for purifying and strengthening our 
iron during the past month, we take great p'easure in stating that the experi- 
ment has been perfectly successful in every respect s> far, and we are satisfied 
that it is saving us money every day, and greatly lessening the amount of 
defective castings.” 

Fatther evidence of the value of this process is assured by its adoption 
lately of such well-known firms as Walker Manufacturing Co., Cleveland ; E. 
P. Allis C»., Milwaukee; Filler & Stowell, Milwaukee; Avery Planter Co., 
Peoria, Iil.; Deere Mansur Co., Moline; Moline Plow Co.; O. L. Ide & Son, of 
Springfield, Ils., and others, 





In view of such unquestionable opinions as the above there can be no 
doubt that the silica process is a m»st valuable invention in metallurgy, and 
that it greatly improves and cheapens all irons and steels. The Mullins Sili- 
cated Iron & Steel Co. is officered as follows: Gzorge G Mullins, President ; 
Chas. T. Trego, Vice-President aud Treasurer; H.C: Sparr, Secretary and 
Assistant General Manager. The company grant licenses for the use of the 
silica process on royalties only and do not sell shop rights. The cost of the 
silica treatment is at most but a few cents to the ton. Parties taking license 
are only obligated to pay for production made by said process. We believe it 
will pay all who are largely interested in the production, or in the use of iron 
and steel,to write to the company, as above, for their various circulars and 
descriptive pamphlets. These give full information of a valuable discovery. 





Output of Basic Steel in 1890 

We have received the official statistics of the production of basic Bessemer 
steel during the past year. The total make was 2,603 083 tons, as against 2 274,- 
552 tons in 1889, and 1,953.234 tons in 1888. This shows an increase of 328 531 
tons over 1889, and of 649,849 tons over 1888 This rate of progress must be 
regarded as highly satisfactory by the royalty owners. The total output of 
basic steel since the process came into existence is 13,448,000 tons. Of the 
total make last year, 2,232,639 tons were mad: by the converter method, while 
370 444 tons were produced by the open-hearth process. Of the so-called 
Bessemer output, 1,593 148 tons contained under 17 per cent. of carbon, and 
298 867 tons obtained by the open-hearth process were of similar composition. 
For the first time the United States figure in the return. The increase are as 
ander :—Great Britain, 9,58 tons; Germany and Luxembourg, 187 270 tons; 
Austria (given separately for the first time), 26,560 tons; France, 18 246 tons; 
Belgium, Russia, and the United States, 86.974 tons. Below we give the returns 
for the two years ending December 31st in each year :— 
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2 603,083 1,8)2,01§ 2,274,552 ” 4,764s639 

We regret to perceive from the returns that only 627,000 tons of slag were 

utilized last year for fertilizing purposes, as compared with 700,000 tons in 

1889. It would be curious to learn the cause of this decline, whether it is 

likely to be permanent. We observe that the percentage of phosphate of lime 
obtained from the slag is the same as in previous years, viz , 36. 





The Colorado Coal and Iron Company. 

Under the management of E J. Bervind, the well-known coal operator, 
and with the co-operation in the iron and steel department of men familiar 
with the trade, like F. L. Lehman, of Naylor & Co.,, and Chester Griswold, for- 
merly of the Troy Works, the Colorado Coal & Iron Co. appear to have taken a 
new lease of life. When the new management took hold of the property there 
was a floating debt of over $600,000. While in 1889 there was a deficit of $192,- 
818 38, the operations of the year 1899 show an increase of $1,469,074 in gross 
earnings and of $322,003.90 in the net earnings. The actual surplus of the year 
was $239 987 16, which would sllow of a distribution of a dividend of 24 per 
cent. It is deemed more advisable, however, to accumulate a working capital, 
and put the property on a better earning basis. The sales of real estate, not 
including in the statement alluded to, aggregate $1,023,583 68, of which $190,- 
838 68 was cash and the balance on time payment. The expenditures for con- 
struction, development and equipment were very heavy, including $93,699 55 
in the coal department, $6 821 80 in the coke department, $229 691 36 in the 
iron and steel department, $10,193.41 in the iron miaes, and $65,696 03 in the 
real estate department. Included in the improvements in the iron and steel 
works was the building of a cast iron pipe plant at an outlay of $97,582.57, and 
$72,682 14 on the two furnaces. The company have begun the building of a 
third stack and will build also a number of Davis-Colby roasting kilns. 

The most serious question which has confronted the company for years 
has been the iron ore supply. Energetic measure were taken to secure it, and 
at the same time make the company less dependent upon the Leadville mines, 
of which about one-fourth of its mixture was composed. We understand that 
the developments during the past year have been of the most encouraging 
character. 





The Smoke Nuisance in Chicago. 

The report of Smoke Inspector Young, of this city, published in the 
Tribnne of Saturday, gives reason to hope that ere long the dreadful smoke 
nuisance will be reduced to an endurable state. The railroad-locomotive part 
of the problem has long been recognized as the most difficult to deal with, but 
it now appears that the railroad officials see that it can be abated, and many of 
them are working to thatend. Some of the roads have abated the nuisance 
on all their locomotives which run within the city limits, and some of the rest 
are making the required changes as fast as they deem practicable. The others 
report little progress, which may be accepted to mean that they have not 
entered into the spirit of the proposed reform, and needto be spurred up toa 
performance of their duty to the community. The Smoke Bureau has decided 
that sufficient time has been given for compliance with the anti smoke ordi- 
nance and that a vigorous prosecution will be instituted against the dilatory 
ones and see what effect fines will have. This should not be a mere promise, 
asso many others that have been made, but carried out faithfully. The 
Smoke Bureau reports that much has also been accomplished in abating the 
smoke nuisance in factories, hotels, and office buildings, and the clearer skies 
with which we have been favored in the last few weeks show that this is not 
merely an idle boast. But there is a vast deal yet to be done before the curse 
is removed and the air rendered clean.—{Chicago Tribune. 
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BASIC STEEL MAKING IN THE SOUTH A SUCCESS. 





In the course of an elaborate paper in Zhe 7radesman, describing the pro- 
cess of the first successful basic steel making in the South, Mr. B. Talbot, 
Superintendent of the Southern Iron Co., of Chattanooga, writes : 

The steel made at Chattanooga is of a superior, mild quality, the following 
analysis being typical of many heats : 
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This metal welds as easily as iron, takes as much fire, and does not require 
any flux. The tensile strain on steel of the above composition would average 
not more than 55 to 60,000 pounds on the square inch, with an extension of 28 
percent. on 10 inches, aud a reduction of about 60 per cent.; but of course 
greater tensile can be obtained by changing the composition of the metal 
accordingly. 

Until recently all attempts to make high carbon steel in the basic Siemens 
furnace have failed on account of irregularity. However, Darby’s patent on 
recarboniziug steel has overcome this difficulty in a cheap and an effective 
manner. The process consists of running steel through coke or other suit- 
able carbonaceous matter, the result being that the metal is recarburized to 
the desired point. Auy degree of hardness can be obtained by varying the 
amount of coke in accordance with the percentage of carbon required. This 
invention is very valuable to the basic Siemens, as it renders easy the manu- 
facture of steel suitable for rails, springs, castings and other purposes. 

One of the difficulties which the South has to overcome is the question of 
wrought iron, or steel scrap. Ifthere were one or two moderate-sized works 
in operation, they would soon exhaust all scrap in this section of the country, 
and would cause its value to rise to a prohibitive rate. If economic and quick 
working is to be obtained, it is necessary to have at least 25 per cent. of the 
charge of scrap. The reason scrap is so useful in the open-hearth furnace is, 
that it only contains a small quantity of carbon, and consequently dilutes the 
percentage of carbon in the bath of metal. This lowering of the carbon con- 
tents, saves time and ore in working the charge. 

It has been suggested to overcome this difficulty, that the “duplex” 
process be adopted. By this means, the hot metal is taken from the blast 
furnace, desiliconized and decarbonized in a Bessemer converter, and is imme- 
diately transferred into a basic open-hearth for the elimination of the phos- 
phorus. In England there have been many patents taken out on this process, 
but it has never come into use, because there, scrap iron is both plentiful and 
cheap. 

When this process is introduced in the South, I think it will be found 
necessary to make some modifications. I do not believe that economic results 
will be obtained if the metal is entirely decarbonized before introduction into 
the basic open-hearth furnace. I have already stated, in describing the work- 
ing of a charge in the ordinary way, that if the metal is not dephosphorized 
when decarbonized, it is necessary to add more carbon before the last traces 
of phosphorus can be rapidly removed. 

If this is encountered with only .2 or .3 per cent. of phosphorus, it will be 
seen that the difficulty will be increased four-fold in attempting to eliminate 
I or 1% per cent. of phosphorus. In my opinion, it will be found to great 
advantage if a portion of the carbon is retained in the metal after treatment in 
the Bessemer vessel. The quantity of carbon left should vary in accordance 
with the amount of phosphorus. 

The following are the results of an experiment which I made to prove the 
correctness ofthis theory. I took molten recarburized metal of the under- 
mentioned 8 ¢steaaa 
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This was Seal into a oele 6 open-hearth furnace, which was at a melting 
heat, and which contained a molten slag consisting of lime and oxide of iron. 
Immediately the metal came in contact with the slag, a very active boil com- 
menced, and rapid decarbonizing and dephosphorizing ensued. I took a 
sample of the metal fifteen minutes after being in the furnace, and the analy- 
sis was as follows: 
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This result showed that 2 174 of siieihincan, rong 1.422 cae carbon were re- 
moved in a very few minutes. Soin about 99 minutes the metal was finished 
steel, and in less than two hours after introduction into the basic furnace, the 
steel was in the molds, and was of the following analysis: 


Silicon .. 
Carbon... 
Sulphur... 
Phosphorus... 
Manganese... 


There is no doubt ina my purer that this iittala “a poe basic-Siemens 
will be very valuable to the South, for by its means steel can be made eco- 
nomically, without scrap. It allows the use of a silicious metal which would 
be a great boon to the blast furnace owners, whose ores, limestone and coke 
are of a silicious character. At the same time the most satisfactory results 
would be obtained from an iron containing not more than two per cent. of 
silicon, as part of the carbon would be retained in the metal after it was suf- 
ficiently desiliconized. If, however, a very silicious iron were used, it would 
be found, by the time it was desiliconized, that it was also decarbonized. If 
this decarbonised metal were poured in the open-hearth furnace, I do not 











think it would be converted into steel as rapidly as if it contained a portion of 
its original carbon. However, it could be recarburized to the required per- 
centage, which would overcome the objection. My opinion is, that if any large 
owners of blast furnaces were to erect steel works in conjunction with their 
furnaces, and if they were to deliver hot metal to the converting department 
for $9 50 per ton, steel ingots could be made for less than $19. This immense 
saving would only be effected by building a works which would deal with 
some three or four thousand tons of metal per week. It would also be neces- 
sary to have the plant especially designed to work hot metal, which must not 
be allowed to get cold, until the saleable product, such as rails, slabs, blooms, 
billets, etc., is obtained. 

The open-hearth would make, on an average, nine or ten heats of steel per 
day, from each furnace, so that a shop consisting of 10 or 12 furnaces, would 
take care of three or four thousand tons of desiliconized metal per week. All 
the furnaces would not be in constant operation, as possibly two of them 
would be out, undergoing repairs, another two would be hot, and ready to 
receive a charge, if one of the other furnaces was delayed by any accident or 
excessive fretting for a few hours. 

I will say finally, that if the South is to become the center of steel produc- 
tion, to which its natural wealth entitles it, the manufacture will have to be 
undertaken in the same spirit and magnitude as the establishments of the 
North. Years ago they perceived that the acid process was the one adapted 
to their ores; they have so improved their works in every detail, that now 
their efficiency leaves nothing to be desired. The South must profit by the 
experience gained in the North, for wonderful ingenuity and skill have been 
employed in perfecting both machinery and tools. 





Effect of Tannin on Steel. 

In a paper which M. Vignon read recently before the French Chemical 
Society, he gave some notes of his experiences with tannin compounds, and 
their effect upon the steel plates of boilers. In examining mixtures intended 
to prevent incrustation, he found that many of them contained tannin com- 
pounds together with sodium carbonate. For the purpose of discovering the 
value of the tannin (which was in the form of a sumac extract) a number of 
experiments were instituted. Five pieces of boiler plate of the same size were 
weighed, and one being reserved for the purpose of comparison, the others 
were boiled for eight hours, one in each of these solutions : 


BRO. Renvcecacenscnesccecenesoibseteccsenesupensivedseensecias 8 gal. of water. 








BBs, Dicccnninsecepnnnbesetntntosicnvaptsencsense chnustauepen 1 1-5 fluid ounces sumac extract. 
8 gal. of water 

No. 3.. ‘ a -53 oz. of carbonate of soda. 
g gal. of water. 

DUS Mh cicivicdoveeesontstaiesenacouavndeinareatatereepalicke I 1-5 fluid oz. sumac extract. 


.53 oz. of carbonate of soda. 
8 gal. of water. 


The plates were afterwards cleaned and dried, and upon being weighed 
the following results were obtained : 
Wt. of boiler plate 





Sample. ° before boiling. Wt. after boiling. Loss. 
WO. Biscinns sdcse<tuasoc 3-5418 oz. 3.5401 Oz. 0017 Oz. 
No. 2.. we 3.2980 ‘* -0333 “‘ 
ag 3+ ae 3-495 oie .0002 *‘ 

3- 3.6353 “‘ 0134 ** 
Dabdiied sample 3-4776 ‘‘ 3-4773 ‘‘ .0003 “* 


From these facts, and a careful observation of the character of the baths 
from which the steel plates had been removed, M. Vignon has been led to 
believe : first, that free tannin matters attacks boiler steel ; second, that sodium 
carbonate does not prevent this action ; third, that sodium carbonate in itself 
has no injurious action on boiler plates. He has, therefore, arrived at the 
conclusion that tannin should not be employed asa preventive of incrustation, 
because of its corrosive action. A German writer, Herr. Manstetten, disagrees 
with this view, claiming that after the first attack the metal becomes coated, 
and is thereby protected from further action of the tannin, and as a result of 
his experiments and observations he concludes that the danger arising from 
the use of tannin has been much exaggerated. 





The New Stee! Rail Combination. 

After prolonged delay, and what looked, two weeks ago, like a rupture 
serious enough to prevent a renewal of negotiations, a consolidation has at 
last been effected between the great Lackawanna Coal & Iron Co. and the 
Scranton Steel Co., of Scranton, Pa. It has been the strongly individualized 
action of the Scranton Co. which has prevented the recently formed steel rail 
combination from amounting to anything. Itis now believed that prices for 
steel will be better maintained, possibly that an advance will result. Thecom- 
panies in the combination are the Lackawanna Coal & Iron Co., the Cambria 
Iron Co., of Johnstown, the Bethlehem Iron Co., the Illinois Steel Co., the 
Pennsylvania Steel Co., and the Edgar Thomson SteelCo. The new company, 
formed through the consolidation of the Lackawanna and the Scranton, will 
be known as the Lackawanna Steel & Iron Co. W. W. Scranton, President of 
the Scranton Co., will becomea director in the new corporation, and “ will 
contract not to engage in steel rail making in the Northern States for ten 
years.” Walter Scranton, vice-president of the Scranton Co., “will become 
sales agent of the new company.” W. W. Scranton was formerly general man- 
ager of the Lacke wanna Coal & Iron Co, but gave up that position several years 
ago, and formed the Scranton Co., with a capital of $750,000.—[Bradstreet’s. 





Building at Twenty-tive Cities. 

The New York Commercial Bulletin reports as to the extent of new build- 
ing in 25 cities of this country, having an aggregate population of 7,500,000, 
that the number erected during the year 1890 was 61 420, and the estimated 
value $227,351,691. The total population of the country was about eight and 
one-half times that of the cities named, the cost of the new buildings during 
the year in all other cities and towns of only half as great per capita as the 
cost in the cities named would aggregate about $850 000,000, making the total 
for the entire country over $1,076,000,000. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Holt Manufacturing Co. has been organized at Hartford, Conn., to 
manufacture hardware. : 

W. D. Forbes & Co. are starting a new machine shop at Thirteenth and 
Hudson streets, Hoboken, N. J., for building special tools, guns, etc. 

The James Reynolds Machine Co. has been organized at New Haven, Conn., 
to manufacture, buy and sell general and special machinery, and machine 
tools. 

R. J. May has sold his foundry and machine shop, at McKeesport, Pa., and 
has purchased another site on which he will erect a much larger plant, to 
cost about $50,000. 

The Albion Iron Works, capital $200,000, has been organized at Knoxville, 
Tenn., to buildafoundry and machine shop. A.L. McEwon, manager, Cin- 
cinnati, can give information. 

It is reported that a $50-000 stock company has been organized toerecta 
wire nail factory, at Salem, Va., to use the patent wire nail machinery, of J. B. 
Hastings, of Parkersburg, W. Va. 

Messrs. L. J. Berger, A. B. Robinson and G. A. Richards have incorporated 
the American Bridge Works, of Chicago, for the manufacture of bridges. The 
capital stock is placed at $100,000. 

The Drummond-McCall Pipe Foundry Co. is being incorporated at Mon- 
treal, with a capital stock of $50,000, to establish works and manufacture cast 
iron, gas, water and other pipes, etc. 

The Van Wagoner & Williams Co., 82 Beekman street, New York, has 
purchased a large tract of land in Cleveland, and this Spring will erect a large 
factory and foundry for the manufacture of its goods. 

The Hansel Elcock Foundry Co. is a new concern at Chicago, with a capi- 
tal stock of $75,000; for the manufacture of architectuural works; incor: 
porators, J. R. Hansel, E. G. Elcock and Péter Marshall. 

The George R. Ford Boiler Cleaner Co., of Cleveland, has been incorporated, 
with a capital stock of $10,000; George R. Ford, John E. Chafer, John Becker» 
Fred. C. Brown and John E. Chafer, Jr., being the incorporators. 

The Western Rolling Stock Co, of Chicago, has been incorporated with a 
capital stock of $100,000, by George E. Farley, Grant S. Wheeler and William 
E. W. Johnson. It will manu ‘acture cars, engines and other rolling stock. 

The New Monitor Co., with acapital stock of $50,000, has been organized at 
Chicago, for the manufacture of agricultural implements, and to conduct a 
foundry and planing mill; incorporators, E. Listenwalter, C. N. Coats and P. E. 
Simmons. 

The Taylor Electric Signal Co., of Chicago, has been organized, capital 
stock $500,000. The company intends to manufacture electrical and mechan- 
ical devices and machinery, for steam and street railways; incorporators, C. 
H. Merrill, Frederick L. Merrill and Geo. W. Heth. 

Application has been made for a charter for the Eureka Nut Lock Co., of 
Pittsburgh, whose business will be the manufacture of bolts, nuts, nut locks, 
nut lock washers, etc. The incorporators are William H. Hays, John H. Dal- 
zell, David E. Park, John W. Park, Charles A. Ginochio and John Laueri. 





Additions, Enlargements, Removals, etc.:— 

The Lead Hill Foundry & Machine Shops, at Lead Hill, Ark., expect to 
putin new machinery. 

The size and capacity of the Berlin Machine Works, at Beloit, Wis., will be 
doubled the coming Spring. 

The King Axe Co., of Cleveland, have increased their capacity to $100,000 
and are contemplating the enlargement of their plant. 

The Common Sense Engine Co., of Springfield, O., have accepted an offer 
of $25,000 and five acres of land for a site to remove its plant to Martinsburg, 
W. Va. 

Taplin, Rice & Co., of Akron, O., are intending to add some improvements 
to their works, but are unable to do so at present on account of rush of busi- 
ness, 

The Magnetic Machine Manu/‘acturing Co., of Grand Rapids, Mich. are 
negotiating with a company for the removal of their motor works to Basic 
City, Va. 

The D. F. Morgan Boiler Co., in South Akron, O, intend to builda foundry, 
200 feet long and 50 feet wide. It will be brick and one story in height. This 
company are turning out nearly 200 boilers monthly. 

The A. Plammondon Manufacturing Co., of Chicago, will erect early in the 
Spring, a factory for their own use. The structure will be 385x200 feet, two 
stories high, and will cost $150,000. Pulleys, shafting, gearing, etc., will be 
manufactured. 

H. B. Cragin, agent of Washburn & Moen, the barbed wire manufacturers 
of Massachusetts, announces officially that the company has purchased 
between 800 and 1,coo acres of land adjoining the town of Waukegan, a few 
miles north of Chicago, and will begin work on its manufacturing plant there 
this Spring. 

The John O’Brien Boiler Co., of St. Louis, Mo., will fit out its new boiler 
works in that city with an entire new lot of machinery, including new flanging 
machines and hydraulic riveters. The building will be constructed entirely 
of iron, the dimensions being 350x400 feet, and it will be one of the most com- 
plete establishments of its kind in the West. 

The Akron Iron Co., Akron, O., are contemplating some important changes 
in the arrangement and construction of their plant. Improvements in the 
rolling are constantly being made, and additions to their power capacity 
have just been completed. A steam derrick to be operated by 20 men, and a 
25-ton pair of steam sheare that will cut five-inch bar iron are some of their 
latest additions, These shears were made by Taplin, Rice & Co., of Akron, O. 
The Reeves Iron Co., Canal Dover, O., are making extensiv¢ additions to 





their works. They have under construction a building 258 ft. long, and 65 ft. 
wide at one end and 180 ft. at the other, for the manufacture of sheet and gal- 
vanized iron. The building and plant when completed will cost not less than 
$100,000. Only the most improved and latest makes of machinery will be 
placed in it. This company have added six puddling furnaces and will put in 
two more as soon as possible, and have also putin anew muck train. The 
works have not shut down since July and orders booked ahead to keep them 
busy for some time to come. ’ 
Fires and Accidents:— 

The main building of the Pound Manufacturing Co., Lockport, N. Y., 
manufacturers of dredges and boat machinery, has been burned to the ground. 

The South Anniston (Ala) Nail Works & Machine Shops were entirely 
destroyed by fire on February 22d. The loss is estimated at $30,000, covered 
by $16,000 insurance. Captain Lewis, the general manager, reports that the 
works will be rebuilt at once. 


General Industrial Notes:— 

The immense steam plant mauufactory of Russell & Co., at Massillon, O,, 
is running to its full capacity, and is employing over 600 hands. 

J. H. Day, of the firm of J. H. Day & Co., Cincinnati, O., is in the South 
closing up contracts for the sale of several large plants for mining, drying and 
crushing phosphate, rock and pebbles. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock P. M., on the 2nd 
day of April, 1891, for all the labor and materials required to fix in place com- 
plete, the low-pressure, return-circulation, steam-heating and ventilating 
apparatus for the United States Appraiser’s Stores, building"at Chicago, Il). 

The New York Central Iron Works Co., of Geneva, N. Y., report business 
as very good indeed. They are selling a great many of their celebrated Dunn- 
ing steam heating boilers, also a large number of engines and boilers for man- 
ufacturing purposes. They are now employing about 50 hands, but contem- 
plate increasing the size of their plant this season, as they are crowded for 
room in present quarters. The outlook for a good Spring trade, with them, 
is promising. 

The Stirling Co., of New Portage, O., manufacturers of high pressure water 
tube boilers, have began operations. The plant is one of the finest equipped 
boiler works in the country; containing the latest improved machinery for 
their business. The building is 200x85 and is built of brick. A 124-inch gap 
hydraulic riveting machine, built by Wm. Sellers & Co,, is being used by 
them. The total cost of the plant was $58,000; $14,000 for building and $44,- 
ooo for machinery. 

A finely illustrated 200-page catalogue of blowers, heating and drying 
apparatus, portable forges, engines, etc., has just been issued by the B. F. 
Sturtevant Co., Boston, Mass, It is devoted principally to the general line of 








W. N. HOBART, L. 0. MADDUX, J. H, EICKERSHOFF, J. C. HOBART, 
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THE TRIUMPH 
COMPOUND ENGINE: 


ECONOMY, SIMPLICITY, DURABILITY, SILENCE. 
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No Piston Rods Write for Catalogue. 








The engine is perfectly balanced and self-contained; all wearing 
surfaces are exceptionally large, making it the most 
perfect high-speed engine built. 





The Triumph Engine Co., 


SOLE BUILDERS, 
210 W. Second St., Cincinnati, Ohio. 














































10 ‘Texm IRON TRApDP Review. 














goods and method of introduction, as special catalogues are published, relat- 
ing to the different departments of work. The catalogue bears marked evi- 
dence of the prosperity of the firm and of its thorough acquaintance with this 
branch of engineering. 

The record on rod mill rolling has been again sharply raised. During 
the week ending March 7, the Joliet mill of the Illinois Steel Co. rolled 1,318 
gross tons No. 5 rods, working ten hours a turn, and eight hours on Saturday ; 
in all rz turns. The best record per turn of ten hours was made on Friday, 
March 6, when there were rolled in the mill 314,750 pounds of No. 5 rods. 

The Wrought Iron Bridge Co., Canton, O., are at present closed down for 
inventory, but will resume work as soon as that task iscompleted. This com- 
pany have just closed a contract for building an all steel viaduct at 21st street, 
St. Louis, Mo., the dimensions of which are as follows: Three spans of 139 feet 
each, four spaus of 59 feet each, nine spans of 53 feet each, and one span each 
of 204, 150 and 65 feet. The total length is 1,273 feet, with a width of 51 feet, 
8 inches. The material used in its construction will weigh about 1,300 
tons. 

Webster, Camp & Lane Machine Co., of Akron, O., have gained a national 
reputation for the manufacture of heavy hoisting machinery, and of their 
justly famous Akron Corliss engine, one of which has just been shipped to 
Mexico. This firm have contracted to build for the Hamilton Ore Co., of 
Sharon, Pa., a hoisting plant of unusual size for their mines at Iron Mountain, 
Mich. The plant will consist of two pair of Corliss hoisting engines, each pair 
of 800 horse-power. The cylinders are each of 32 in. bore, with 72 in. stroke. 
The hoist will be something like 2,500 feet and 10 tonsof ore will make a 
load, which will be the largest load of ore hoisted in this couutry, the average 
being about two tons. The total weight of the plant will be 300 tons, and it 
will be over a year before the last of the machinery will be shipped. The 
amount of the contract was $40,000. 








YOU HAVE BEEN LOOKING 
FOR IT and HERE IT IS. 


A scraper for the OUTSIDE of your BOILER 
FLUES that will remove the SCALE and SEDI- 
MENT, and keep them clean without injury to the 
iron. They,are made to fit any size flue, and will 
save their price the first time used. 

Price $10 a set, sent on 30 days’ trial. Send out- 
side diameter of flues. 


GENTS:—I have used your Bauer’s External Boiler 
Flue Scrapers, and find them very usetul in k ing 
the lower tubes clean, and I would not be without 
them. Yours very respectfully, 

ALSE McLEAN, 
Engineer Chamber of Commerce, 
Minneapolis, Minn. 


| Send for circular of both the Scraper and of our 









Patented May 6, 1890.4 
_ No. 427,456. 


Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canai St., CHICACO, ILL. 





Ss. T. WwW. Ejector. J. M. ALLEN, President. 


WM. B. FRANKLIN, V-ce-President. 
F. B. ALLEN, Second Vice-President. 


For Raising Water from J. B. PIERCE, Secretary and Treasurer. 


Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 
prices. 


JAMES JENKS, 


Datenit. Winrh 











GEO."P. BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


L. C. BURWELL, Special Agent, 81 4th Ave., 
Pittsburgh, Pa. 


J. E. WOLCOTT, Special Agent, Akron, O. 


A pamphlet of information and ab- 
stract of the laws, showing How to 
Obtain Patents, Caveats, Trade 
. Marks, Copyrights, sent free. 
. Address MUNN & CO 
SS 361 Broadway, 


New York. 









The Garrett Picket and Wire Fence Machine, 


A universal favorite 
Weaves to post in line 
of fence. Thousands 
in use throughout the 


GREY IRON itl 
\ i United States and 
Hil 


many of the foreign 
countries. Every ma- 
eo chine guaranteed. 


Write for estimates. us Fence costs 30 to so cts, 


THE OHIO PULLEY & MACHINE CO., oe aden tar eee 


big sales. Catalogue free. Address the man- 
ufacturer,S. H. Garrett, ,O.,U. S.A. 
WARREN, O. t, Mansfield,O., U.S.A 
Wood Split Pulleys—Iron Arms. 


Patent Milled or Turned Shafting | FP !aying Cards. 


You can obtain a pack of best qual- 
ity Playing Cards by sending fifieen 
cents in postage to 












































Is rapidly coming to the front. 
Made only by 


The Brightman Machine Co. 


CENTER ST. FROM MAIN TO WINSLOW, 


CLEVELAND, O. 


P. S. EUSTIS, 
GxEn’'L Pass Act., C. B. & QO. R. R., 
CHICAGO, ILL. 
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OFFICE AND WORKS 
224& 226 NORTH UNION St CHICAGO, 1 LL.U.S.A. 
PERFORATED BRASS. PERFORATED TIN. 





284 Pearl St. cor. Beekman, 


NEW, YORK. 








STRONG, CARLISLE & TURNEY, 


193-195:Bank St., - 


Cleveland, Ohio. 


DEALERS IN 


IRON & WOOD-WORKING MACHINERY, 


And Manufacturers’ Supplies of all Kinds. 


@@”Azents for the celebrated 


MUNSON LEATHER BELTINC. 












J. STEPTOE & C0., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 


ISMHAPERS. 





A SURE PROTECTION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EME&Y WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 





WARE & TAPLEY, Agents, 162 LaSalle-st., Room 47, Chicago. 





IRON FOUNDRY 





CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 
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BEST RECORD IN CANADA 
AND THE BLIZZARD NORTHWEST. 





Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATER “a 


Anda Radiators. 


Its VERTICAL CIRCULATION RENDERS ITS ACTION PROMPT AND RAPID. 
Its F1RE SURFACE IS THE 1} ARGEST IN PROPORTION TO GRATE SURFACE. 
No BOLTED, FLANGED OR PACKED JOINTS; THEREFORE CANNOT LEAKE. 
Its BRICK CASING ENTIRELY PREVENTS LOSS OF HEAT IN CELLAR. 
WROUGHT IRON; THEREFORE CANNOT CRACK. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co. 


396 WIGHT ST., DETROIT, MICH. 















HEATER 


COMBINATION. 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 








BRANCHES. 
New York, N.Y. - 114 Liberty St. Boston, Mass. - 42 PearlS Over 20 Years in use, with never an Accident. 
Chicago, Ill. . 88 Lake St. St. Louis, Mo. - 508 No. Foarth St- A 
New Orleans, La. - - 28 Union St. verage cost of gas, % cent v-r bour per burner, 
G. W. STOCKELY, amma J. TRACY, Vice-President. W. F. SWIFT 
l O I MOSSE | OOKING FOR J. POTTER, Treasurer i: 8. POSSONS Supt. a” Js "POSSONS, 5 Asst Capt. 


MANUFACTURING SITES, 


The most desirable locations for the manufacture of wagons, 
stoves, horse and mule shoes, boiler plate, sheet iron, agricultural 
implements, furniture, or for foundries, machine shops, rolling mills, 
muck bar mills, nail works, glass works, cotton or woolen mills, pipe 
foundries, wrought iron pipe works, tanneries, or other manufactur- 
ing establishments, are to be found in Virginia, along the line of the 
Norfolk & Western Railroad, from Norfolk, Va., or Hagerstown, Md., 
to Bristol, Tenn., and upon its Clinch Valley, Cripple Creek, and Ohio 
extensions. Hardwood in every variety ; pig iron from the furnaces 
at Lynchburg (2), Roanoke (3), Pulaski (1 in operation and one under 
construction), Ivanhoe (1), Radford (1 now under construction), Salem 
(1), Graham (1), Max Meadows and Bristol (1 at each point now 
under construction), Shenandoah (1), Buena Vista (1); bar iron from 
the rolling mills at Richmond, Shenandoah (now under construc- 
tion), Lynchburg, Roanoke and Richlands (now under construction) ; 
coke and semi-bituminous coal from the Pocahantas coal and coke field; 
superior gas coals from mines on the Clinch Valley Extension ; glass 
sand near Tazewell and Buena Vista; cotton from the markets of the 
Southern States, and wool from all the Western and Southwestern 
States and Territories, at advantageous freight rates. Favorable 
freight rates made upon raw materials to all factories established 
upon its line, as well as to points in the United states and Terri- 
tories, upon the manufactured articles. 

Those seeking new fields for manufacturing establishments 
should not fail to investigate the wonderiul development of iron, coal 


‘and coke industries that has been made within the past five years 


along the line of the Norfolk & Western Railroad, and the advan- 
tages offered by the State of Virginia in the supply of raw materials, 
by the Norfolk & Western Railroad Co. in the matter of freight facili- 
ties and rates upon raw materials, and reaching home, far distant and 
foreign markets, and by the cities and towns along its line in the way 
of advantageous sites at moderate cost. Many of the cities and towns 
exempt manufacturing establishments from taxation for a series of 
years. 

For further information as to freight rates and sources of supply 
of raw material, maps, pamphlets, etc., apply to A. POPE, General 


Freight Agent, or to 
. 9 
CHAS. CG. EDDY, Vice-Pres’t, 
ROANOKE, VA. 
FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
\ T r F L position, or for an A pede’ yon whatever. 
60,000 OCR ANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
| CAS T { N fi a Chester Steel Castings Co., 

CHESTER. "PA. b 407 LIBRARY ST. » *PHIADELPHIA, PA; 

For Sale. Kastlake Metallic Shingles. 

Manufacturei by 
yy W.J. BURTON & CO.’s 
met! Galvanized Iron Cor- 
} nice Works, 
Detroit, Mich. 


ot unequaled strength. 
Unequaled for 
Send for itjnstentes 








Stronger and more durable than iron forgings in any 
—_onE— ROOFING AND SIDING. 


Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 
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Mention this paper. 


. M. HAMILL, Jn., Assistan 


THE BRUSH ELECTRIC 00, 


Sole Manufacturers under all the 
PaTENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CarBons, ELECTRO-PLATING MACHINES, ELECTRO Morors, Ec. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, eet’ Earn- 
ing Capacity, Reliability. The Best is always the Chea 
15,000 Brush Are Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO.. 


CLEVELAND, OHIO, U. &. A. 





8@ agencies Everywhere. 


THE EXHAUST STEAM PURIFYING CO,, 


(INCORPORATED) 










Owners and Manufacturers ot 


STUART’S PATENT 


‘ Oil, Grease and Dirty Water Extractor. 


Will remove grease, oil and dirty water from ex- 
haust steam without causing back pressure, whether 
used in stationary engines, electric engines or steam 
pumps, for operating elevators in buildings, or for 
cleansing exhaust steam for any purpose whatever. 


@@ Send for new catalogue, just out, to 


EXHAUST STEAM PURIFYING CO., 
230 & 236 La Sallie St. Chicago. 


EASTERN OFFICES :— 


JOHN S. HALL, 40 Cortlandt St., New York, 
JOHN S. HALL, 18 to 24 S. 7th St., Philadelphja, Pa. 
W. H. GALLISON, 35 Oliver St., Boston, Mass. 


Please Mention this Paper. 
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WE, THE PEOPLE, 
ARE IN IT FOR WEALTH. 


CUTTING THROUGH THE ROCKY MOUNTAINS. 


Showing what the Atlan- 
tic-Pacific Railway Tunnel 
Company is doing to open a 
tunnel or gateway through 
the backbone of the American 
Continent, so cars can run di- 
rect from Denver, Colorado, to 
Salt Lake City, Utah, and 
shorten the railway distance 
more than 230 miles between 
these two cities. 

This picture shows how it 
is done. The object is three- 
fold, 

1. To get access to more 
than 250 rich veins of gold and 
silver ore, that form the great 
mineral belt of Colorado, and 
that are here found, standirg 
as shown in the above cut 
More than 250 of these fissure 
veins have already been dis- 
covered at the surface. They 
come, up following volcanic 


action, from the center of the ‘“*S™ PNP: 


earth. From these veins thousands of tons of gold and silver ore can be 
can be brought out through the tunnel each day for market, and sold for the left of the tunnel. Thus their contents of gold, silver, copper and lead, worth. 


benefit of all who own shares issued by the Atlantic-Pacific Railway Tunnel in cash from $1co to $3,500 per ton, can be mined out under cover the year 


Company. 


2. To open a gateway for railway purposes through the main, snow- 
capped range of the Rocky Mountains, to a point due west from Denver. 

3. To open a section of country west from Denver, between the Rocky 
Mountains, comprising western Colorado and eastern Utah. This section, an 
area larger than the State of New York, will thus be opened to business and 
civilization, and made directly and easily accessible from Denver. 

The cut shows the manner of getting into the hundreds of veins the 








EAST END. 


tunnel is cutting through so that they can be driven into, to the right and 


around, dumped directly into the railway cars and run to Denver, 60 miles, 


transportation. 


direct into the smelters, without extra charge for repeated handling and wagon 


These mineral bearing veins are from one to thirty feet in width. Their 
contents vary in thickness and quality, but the average exceeds four feet, and 
the average value exceeds $200 per ton. 

These veins are thus opened at greater depths than any mines in the 
world have ever been descended into. 





BETTER THAN 8 PER CENT. 








The Atlantic-Pacific Railway 
Tunnel Company 


Incorporated in 1884 to buy land, mines, mill sites, 
water powers, machinery, etc., in Colorado, to pay 
for the same in shares or money ; to open mines and 
carry on the business of mining and treating of 
ores; to open a tunnel, and operate the same for 
mining as well as general railway purposes later on. 

Under and in strict conformity with its charter 
it has authorized the issuance of 700,000 SHARES OF 
THE PAR VALUE OF $10 each. It has disposed of 
about 500,000 of its shares for valuable properties 
in the counties of Clear Creek and Summit, Colo- 
rado, and for such cash as has thus far been used 
to develop and improve its properties. 

Ite shares are full paid, and no taxes or assess- 
ments can be laid against them, and, therefore, no 
act of the Company can deprive one person of his 
share or shares for the benefit of others. 

Two hundred thousand shares still in its treas- 
ury for sale, as the Company offers them for im- 
provement purposes, 

MORE THAN 4,600 men, women and children 
now jointly interested as share owners, and, there- 
fore, members of the Atlantic-Pacific Railway Tun- 
nel Co. 

kas°The Company has more than four millions of 
dollars’ worth of property all fully paid for. 

bas" All its interest obligations are met promptly 
as they mature. 

More than 5,000 feet of tunnel already driven, 
including 3,100 feet on the east side of the Rocky 
Mountains, 60 miles due west from Denver, Colo, 
and more than 1,400 feet of tunnel driven into the 
west side of the mountains, as well as side tunnels 
into veins. 

Main tunnel, when completed for railway use, 
will be 25,200 feet long. 

_ More than $2,000,000 worth of gold, silver, cop- 
per and lead owned by this Company, already in 
sight, to be marketed in the future. 





Work going on in the tunnel and in the mines 
day and night. 

More than 250 rich, large veins of mineral, gold, 
silver, copper and lead are being cut by this tunnel, 
at depths ranging from 1,000 to 4,400 feet below 
their surface, so that millions of dollars’ worth of 
the precious metals can be brought out each year 
and sold, the profits all going to share owners in 
exact proportion to the number of shares each per- 
son owns. 

Full paid, non-assessable, non-taxable shares in 
the above-named Company, making the purchaser a 
MEMBER OF THE COMPANY and a JOINT OWN- 
ER in all the rights, properties, franchises and 
profits from sale of ore, land and mineral, and from 
all rentals as they accrue. These shares are of the 
PAR VALUE OF $10 EACH. Present selling price, $6 
each, but no fewer than TWO SHARES will be sold at 
atime. No personal liability to share owners, and 
no running in debt by the Company. 

On money thus invested, the investor will re- 
ceive FIFTY CENTS A YEAR CASH as interest 
on each guaranteed share making 8 1-3 per cent. 
yearly interest on the sum actually invested, and as 
the Company makes the money to pay large divi- 
dends or interest, it will be paid. But FIFTY 
CENTS A YEAR CASH INTEREST can be counted 
on to acertainty. It will not be long before a 
steadily increasing rate of interests or dividends 
will be paid. . 

Every dollar promised as dividends on guaran- 
teed shares named above, paid. Any person can 
become a joint owner in this, the greatest mining 
enterprise in the world, who can pay for two or 
more shares and have as many votes in all affairs of 
the Company as he or she owns shares. 

Investment safe, certain and increasingly profit- 
able. Each investor, man, woman or child, becomes 
one of a great co operative association where capital 
and labor are in harmony and each alike protected. 
Any one can invest. Shares issued direct to the 
purchaser the day the pay therefor is received, and 
at the end of each year from the date of issuing the 
shares, the interest will be promptly remitted. 





Price $6 each. No fewer than two shares sold at a 


time. 


Eight per cent. Bonds, First Mortgage, 
are also offered ; the entire proceeds arising from 
sale of bonds or shares going to increase the pro- 
perties of the Company. Bonds $250 and $1,000 
each. Interest payable in cash March ist and Sep- 
tember 1st each year till 1907, when the principal 
will be paid. Interest on bonds paid by sale of gold, 
silver and lead taken from the properties of the 
Company. With each bond is given an option for 
the purchaser to exchange it for shares when the 
Company prove it will be best for the investor to 
exchange if he wishes to. $1,700,000 of these AI se- 
curities yet for sale, out of $2,000,000 authorized. 

NOTE THESE FACTS.—All properties fully 
paid for.. All interest obligations fully paid. Work 
going on in both ends of the tunnel all the time, 
bringing silver and lead ore from both ends of the 
tunnel. All debts of the Company for interest sup- 
plies, labor, taxes, etc., to date of March 1, 1891, 
fully paid. 

Four contractors working at east end of tun- 
nel—one in tunnel work, the others opening min- 
eral veins—and one contractor at west end. An ad- 
ditional plant of (steam and water motor) 240-horse- 
power ordered for east end of tunnel, to be used ex- 
clusively for mining—the present one being used 
for tunneling purposes, 

There is no better, safer or more permanently 
valuable enterprise than this in the world. In time 
it will pay 100 per cent. each year on the invest- 
ment. 

Bonds sold only at par, counting interest from 
date of investment. 

A large illustrated 16-page pamphlet describing 
the great work, and many endorsements of leading 
newspapers, sent to all who apply, enclosing a two- 
cent stamp, and giving name and postoffice address. 
Address all orders or letters of inquiry to 


M. M. POMEROY, Pres'’t. 


Rooms 46, PULITZER BLDG., 
March ro, 1891. NEW YORK CITY. 
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IRON AND STEEL MARKETS. 
pia IRON. 


Foun Sag 3 I Thy Forge, short, 
(0. "2 Gra neutral, $14 30; No. 

$4 05 » . dake; No. 2 

pruned etch, $r5 bo 


os takes by Messrs. Rogers, —e 

& Terwin): Southern Coke No.1 foundry, 
1700; Southern Coke No. 2 Foundry, 4 Pa 
16 50; Southern Coke No.3 Foundry, $15 25 
16 00; Southern Coke No1, Softeners, $15 75 
16 50; Southern Coke No. 2, a 4 75 


50; Ohio Silveries lok $18 00@18 7: 
nto Silveries No. 2, ge onic 
8trong Softeners No. 1, pie 

Strong ees No. 2, 375: 
Superior Cha: oe. - r to iy ao 
Tennessee cecal “y 19 00 ; 


essee coal 
joathers Standard Car to. 3 1 
Tennessee Standard Car Wheel, $00 co@oo 


PR ogg rted Rogers, Brown & 

Co.): PousDay one—Southern & Coke, No. 1 

foundry $15 00@1 ; Hanging Rock ome 
foundry, ae 6 50@t7 50; 

Stone Coal, No.1 $16 

essee Charcoal, No. foundry, $6 ndry 

Ha. Roc a ‘0.1 foundry, oo 

3, Mi noms — Stas - —_ South foetal 

or 13 25@13 7S; ndard Southern 

Keke, Giz, mottled, $13 00@13 25 ; Cold Short South- 
forge, $12 75@13 00; Strong 


Ohio Tonteel ke, ke, grey fo 1 
Can WHEEL A AND MALLEAB pur : 1$:5,20@5 


bama Car Wheel, $20 00@20 a, femmes Car 

Wheel, $18 50@19 59; Lake Superior Car Wheel, 

$19 50@20 50. 

“ll reported by Rogers, Brown & 
gH and Shenango Valley strong, 

fer I “ane $x oo; Mahoning an 

Vv , No. 2Foundry, 16 ¢ co 

0. 1, $1 00@oo 00; Ohio 


veries, $1 00 00; Superior Charcoal, 
$20 oo; Tennessee Charcoal, $19 00; 
Southern Softener No. 1, $16 s0@00 00 ; South- 


ern Softener No. 2, $15 75@00 00; Southern 


Strong No. 1 Foundry, $17 pat Southern 


Stron: pg be 2 Foundry, $16 2 ; Alabama 
$22 25@23 00 ; r Bock Char- 
coal, $23 00@24 00 


Bg (reported by Hall Bros. & Co.) 
: (35014 $j a +e No. I, 
1 I uthern co) 0. 2, $1 
Bouthera at e No. & 53 Os 595 | iiaioning 


18 00; uri char- 
RGE—Neutral coke, 


coal, —~ 2 2 $07 207 50. 
: d ort 508 . 
fis Can’ Wena = oo; Mot 


2 3 cota 25 AND 
aBLE—Southern ge brands), $21 00o@ 
oe: Southern (other brands), $17 50@18 00 ; 

Superior, $21 50@22 50, 


Louis as by Rogers. Brown & 
Meachess : OT BLast COKE AND CHARCOAI— 
Southern Scie No. 1, $16 00@16 25; Southern 
Coke No. 2, $15 00@15 25; — —. ae 
$14 25@14 14 75 5S Southern G 

4 So ey es: 


14 Re, 
South 3 17 0 eee 


Ons— 
or, $0 coo 0; Southern, $19 00@ 
21 00. Kast St. 
yee 5 eye “4 


Wiltions F. Jarvis & 

: mn ytd all Numbers, 
18 - at Lake . aeere: (cok: e) Bessemer, 
B18 So; ne (Maine charcoal), $23 00 

@24 00 Su or Coke, Foun all 
ore, $18 ooais si : Superies Coke, Found- 


all or tandard Ohio 
Black Ban y 18 ane sauieeen No. 1 


$16 ss16 75 ys ; uthern nie} pn. 5 
rie County (onto sir a 4 75 
18 iS bid Ge Car Wh ro. Gonnel 
wille Coke, $4.65 

by Geo. Hull & 


ay: Bouthe reported 

Co.): Southern Coke No. 1 ot 4 25 
1475; Southern Coke No. 2 Foundry $13 75 
1425; Southern Coke No. 3 Foundry $13 25 
1375; Grey Forge, $12 75@13 25; Southern 
Goke Silver Grey,  00@oo 00 ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; Car Wheel, 
$17 00@20 oo. 


PITTsBurRGH (reported by A. H. oe: 
No. 1 Foundry, $16 75@17 $3 a 2 Foun 
and 75 Fettied Grey Forge, $ 35 + White 


pra TE hg te 


Sa : ¥- 74h $16 75@17 00. 


MERCHANT IRON AND STEEL. 




































































Flat Bar 

1% to 4 by % to 1 inch I 8 

434 to 6 by % to1 inch I go 

1% to 6 by 1% to 2 inch 2 20 

tm &r H% to % inch I 90 

xr &1 Win utes «2 00 

WH, % by % to % inch 2 20 

Round and Square. 

tt p- I 80 

2to inch 2 00 
to sf inch 2 70 

3 94 nch 2 80 

4 4% inch jo 

4 fF, 1 $i 

Oval. 
to 1 inch 2 20 
pein 240 
2 60 
aan 3 00 
Half Oval and Half Round. 

1% to 3 inch 290 
to rk inch 2 50 
te “8 10 

3B 3° 
ecoceee: ii woe, 80 
Heavy Band. 
4 and 5-16 inch 2 00 
¥ and 516 inch edeteteadbeadinialatniad 2 10 
| — emma 
2 2 





































































































































































































1H $0 4, Nos. 15 ox ..|CLEVELAND ROLLING MILL CO., 
r £0 2, No. .n 2 bo MANUFACTURERS OF 
. body a bs BESSEMER STEEL RAILS, 
15-16, r and 1%, Nos. 13 to 15 2 80 
15-16, t and 1%, Nos. 16 to 2 90 Mecu ent ae, eo Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oi) 
1516, 1 and 195, NOB. 19 814 20. 3 00 Barrel Hoops, Wire of ii Kinds, Iron and Steel Boller Plates, Galvanized and Black 
I , mds Bhs stems 3 20 
fe ty 3% 
» Nos. 19 and 20 .3 20 
ye fag HE CAMBRIDGE IRON & STEEL (o. 
13-16, Nos. 13 to 15. 3 20 
PRES ae 
No. a1 3 50 
spies a 3¢| BS botoby IRON AND SHEET STEEL 
» Nos. 16 tor 3 50- : 
» Nos. 19and 20. +4 \BRIDA ‘ouare sini 
, No.2 =: 3 zo +) ID Ce ERM 1 08 
II-t os. I 15. 3 50 <<— — 
By BEI OB Sivcnshcecintevencsateesiestorcecerecceces 3 70 Ss JS 
tan ner ane sc! FINED SS OF, sre? 
II-r QO. BB.cccccccces sevese 4 00 a 
, to 15 3 fo = 
» Nos. 16 to 1 400 ORKe 
es a2 woRKS CAMBRIDGE, OHIO- 
No. 22. 4 go 
No. 23 4 50 
Light Band. . . 
i oS by Yeo ssn .»|Magnetie Concentration of Iron Ore. 
Sto 1 by 4500 gutta > Ball-Norton (Monarch) Electro Magnetic Separator. 
; to 18 by — Pog a. 2 Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
3-16 by 3-16 in se and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
nat oe ed ~ hea BB. covccceseeccceesovcces 2 respondence solicited. 
and 11-16 by Nos. 7 Pacem crs 98 4 4 H. E. COLLINS & CO., Agents Magnetic Separator Co., 
and es by Nos to oe one 3 3° | Bank OF COMMERCE BUILDING, PITTSBURGH, PA. ALDRICH CouRT, 45 BROADWAY, NEW YORE 
a to 3-16 3 60 
by Moe. tr and ia 37) DALLIBA, CORRIGAN & CO., 
Wagon Box Iron. DEALERS IN 
inch, beveled N A 12... ° 
ge: ss geet | Iron Ore& Pig Iron, 
+] " a an eereee, 
gheet Iron; | Rooms 716, 717, 718, 719 Porry-Payne Bid’g, 
No. 10 to 14 2 65 CLEVELAND, O. 
No. 15 to 17 75 
ieece :2| OGLEBAY, NORTON & CO., 
Ne. 7. ad e Successors to Tuttle, Oglebay & Co., 
No. 3 Commission Dealers in 
Iron Boiler Plates. rrorm = Ores, 
Tank, ¥ inch and heavier 2 60 FROM mAnQuateR, GOGEBIC AND MENOM- 
SH we, - Bien bd .> STELLA. GUEDO 
cx Ss , : 2 OLEVELAND, OHIO. 
Rate Saanee, pe $35) 5. m. ovrewarre. W. @. POLLOCK. 


Steel Boiler Plates—1-4 in. and Heavier. 












































J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


crrom Ore, 


Perry-Payne B’ld’e. wieveiand, O. 


THE CONDIT-FULLER €0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 



















































































Tank. .....s.sccseeres 275 
Shell 3 15 
Flange 3 45 
Marine Flange 3 85 
Above includes plates go inches wide. —_ 7 
go to 9 in. wide 4c D extra 
to 100 in. wide rec “ 
100 to 104 in: wide: eC 
104 to 116 in. wide 1 

American Cast Tool Steel. 

ROUND, SQUARE AND OCTAGON. cts. Ds 
r1to2in. inclusive 09 
9-16 to i 09 
7-16 to % and 2% to 3 in 10% 

togin II 

to 11-16 and 4%...... 10 
to 6in 7 . 10% 

to an to 7 in 
4. Lo 9-32 6% to7 = 
Flats. 
cts. Be 
2 to 9-16 wide by 2 to % thick...............cccccssseees © 
Bessemer and O. H. Steel. 

Machin base price, 2 
na ery. pri 4 73 
Sleight Shoe “ : 3 
Toe Calk ; “ & 3 
Cutter Shoes, tapered and burr. = 3 00 

English Tool Steel. 
16¢ 
a: =F Maat * ...ccosccersesnecocoscovessvcoonocsoocsers 16¢ 
* * Choice 36c 
Burden Boiler Rivets. 
,.%, 11-16 and % inches diameter... eserves OO 
x, $, 11-16 and % inch diam... eecccoeeces 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 BR. R. wrought Scrap.......ccccsssseseeree $19 00 
NO, 1 WrOUght SCTAP......sercereescessesseees «- I7 00 
No. 1 Machine Cast SCTAP.........csscseseesseees 12 00 
Iron axles. 24 00 
Axle turmingEs...........ccccrserescers soossessseseses 13 50 
Wrought turning (free from cast)......... + 12 00 
Cast borin 8 co 
Uncut wrought from DOLME|TS.......00.0000000 « II oo 
Steel boiler plates 5 | oo 
Gra oo 
Pipes and flues (Clean) 13 50 
Ta 13 5° 
and band iron 10 00 
iron 9 50 
Wrought II co 
Malieable iron 10 00 
Reported Messrs. BLack & PoLLocg, Cin- 
nnati a: > 

{road 'Wrought.........cececeesesvee.sseeesseeeee ro) 
No. 1 Country Wrought 4 00 
Stove Plate. 75 
Machine Castings... ns |e 
ON BhEC.....0cccececcrerreressrrerererseneees 8 co 
Ca 9 ve 
Solas ergy 32 





E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 





Cleveland, - Ohio. 
Sam’l. L. Mather, Fred. A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland Iron Mining (0. 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND, O. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Kis & Wheeling 
R.R. Capacity, 3,000 tons dail 
Office, 6 Mercantile pelle Buliding, 
OLEVELAND, OHIO. 
Lake Shipping Point. Lorain 0 


TAS. PATTERSON, Sales Agent, 








Lea 


1 Pro Lg KS. 


» CIN GUE MATT 
NK USED ON TH 











Agents wanted here. Send for iilus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, ™*,73 Beever 5 


CORDACE 
MACHINERY. 


Hackles, Preparing Machines, Twist- 
ers, Forming Machines, Laying Ma- 
chines, Finishing Machines, Carding 
Machines, Taring Machines, and Ball- 
ing Machines for either Hemp, Sisal, 
Jute or Manila. Correspondence 
solicited. 


MARTIN SCHNEBLE’S SONS, 


Machinists and Blacksmiths, 








437 E. First +t., DAYTON, WU. 
PETER GERLACH & CO., 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leos 
ard streets. 


Cleveland. O., U. @. A. 
COWLES 


Pure Aluminum 
$1.25 PER POUND. 


Quality guaranteed equal to an 
market. Manufactured 


The Cowles Electric Smelting & Aluminum Co., 
LOCKPORT, N. Y. 
Also manufacturers 





a the 


of 


Cowles Aluminum Bronze, 
Cowles Aluminum Brass, 
Cowles Siiver Bronze, 
Cowles Silicon Bronze, 
Cowles Aluminum tron 
INGOTS AND CASTINGS. 
@@ Correspondence olicited. 

























































































Anvils. 
ri 8 DB o@r0 
Wrights «9 Dr2 
Bellows, 
; Hill’ s..............-..is 40 
Blacksmiths Bullock's. dis so&ro0 
WATS? 00000. vovccerocsesees soos eseee coosed 1° 
Hand dis 40% 10@50 
Belting. 
ton Belting Co’s standard dis 70 
ae aaee ete” emt eR cnersssocceoees ie Golks 
“ae o “ heat dis 55 
Hoyt’s Short Lap dis 45 


Rubber Co. extra standard.dis 60&10 
Ghults Raw Hide Leather Belting, sing! 


40 
Shults Raw Hide Leather Belting, eam 
and L 




















t Double. 

Stan oak tanned dis 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 

B. F. Sturtevant’s dis 20 

Boston Blower Co., is 35 

Buffalo dis 35 
Borax. 

B Dok @10% 











White. 
Red 
Blue. 


























































































































t 40 
. Little Giant Drill.........2.0+s00dis8 30 
Horton’s Unives al..... Ais 
Whiton’s Ind dent dis 45 
National C ination Gis 40 
$6 dis 40 
— Drill dis 20 
“ is 1 
Skinner's Gemieation Lathe........c0-is 33 
Independent Lathe... ..dis 40 
a Universal Lathe.....ccssssesenGi8 40 
= Drill dis 15 
Cutters and Reamers. 
Cleveland............-+09« eccee sosece sccsseeeesseseis IOMIS 
Pratt & \eeormanic Ais 10@15 
Standard... . I eT 106 4 
Brown & Shar g Cutters........... 
pe, Mil Cutters......... sccesreGl® IS 
OCrowbars. 
cast Steel........ Db 
4ron, steel points rt} 534 
Drill and Drill Sockets. 
cist drills dis 50&r10 
Morse Taper and Straight shank >. Sines 
BIL". .ccocccococccesececcsesccoccosesocsssceseosevoooes I 
dn Tam and Straight shank Larger 
then 3% dis 25 
Drill Sockets...........-csess-s eccerececcocosscocoesed dis 25 
Me Twist Drilis. eassoncoeneavesieed dis 5585 
Cleveland ccccoccees coccoscetl lS 
mmery. 
Be ag , aa Say ¢. BP. 
gr. 50. Y ' FF. 
g-aeay Sibesosegsid ae 
ESE ‘xe ; e c 
eae Losaconie qc 5 c 3c 
felbeane,r0ia a on c gs ¢c 
1e® cans,less 
a c io ¢ 7%Cc 
Emery Oloth and Paper. 

Barder, Adamson & Co. dis 45@50 
H. H. Ba: on Ais 50@50&5 
Emery Wheels. 

Detroit dis 
Norton’s dis 
Grant dis 
BterliMW....ccocccocecececccscccescccoresceccsocsocsorseseces s 
Celiuloid............++ dis 10&33% 
Northam dis 55 
BOL .cocccccrccecccccccceses dis 70 
VitrAHed........ccccccreee seveees 8 60 
Vulcanite. dis 10&10 
Files. 
Nicholson. wocceesece see soneessooeoel dis Gok 10@608 10810 
x. dis 25 
Kea: E FOOt.......ceceeree a is 6081 10&10 
Black mond......0+« iosteted dis 60&1 1o&10 
Arcade........++ poneeaconeenc eosese tls 6081 10&10 
Disston’s 
Western 8 70 
Stub’s dis 25 
@robet’s...... dis 30 
Reynolds Bros.’ Hand Cu dis 50 
ustry File Works, ow CUt..cccceee corel iS 50 
Hammers, 
P..8. dis 40 
Atha oe liet, Jan. 15), 1887. dis Fi 
Heavy hamuers and sledges under 5 Ds. 1 


over 5 Ibs 14c, new list. 








Tilineis Bolt Co. list 
Nuts and Washers. 


ee ME 








Washers ......0100+- 
In lots less oy SF, e > 
add rc to list. 





1c to 
oon (wire.) 
9 go &re 
Sanders 3 Penny ny biaiia, ‘Gar fete... — 
om 
Zinc and Tin _ : 





eee 


Malleable (Hammer's No Ne 

% » 1, 98-60, ‘ 

mo. g, $4.40 8 a ams 
Packing, Steam. 

Boston Belting Co 

American 













































































HEMP... ..ccessesesees on 

Russia Packing we. eesspccopescvescnenseest 

Italian Packing Oe. . eneneccnccceneeede ptr 

Plum Pist 

Morrison’s “ 8 so 

uare Flax “ 8 so 

Sheet Rubber. PB Diz 

Excelsior Rubber Ba at 

Picks. 
Railroads, 5 to 6 Ds. 2 dis 60 
* to 7 Ds. 3 dis 6e 
Pulleys. 
ve Ley cepa dis 
leys : 55 
Split Wood Pulleys dis so@ss 
Rivets. 

Iron, Thousand, list November 17, * 

Iron, Ordinary, Cooper’s Block and Carriage 
¢ November 17 dis 5e 

PP dis se@so&k10 
Rope. 

Manilla, % inch and over...........0+++ sso DiS 
Sisal, & toon QUOT ccrveccccsceccecccevcnsese 3 si 
Sand Paper. 

B. A. & Co ad 

HL. EX. BartOn’s...ccccccccccceccecccocccsceee secees dis4o 

New England Flint dis 

n’s is 20 
Saws. 

Disston’s Circular Ais 40@45 
bd Band Gis 20 
= Scroll Net 

Saw Stubs dis 20 

66 © Bear ekeR..cccoccvccoccsce- cov ccccee: scoveced 
ity “ Star. dis 20 
Saw Swa: preteens dis 20 





“= I Mute 











* dis 30c 
Tuttle Tooth octane asc 
console 











Wood Screwa—List Jan 27, 1889. 















































Flat head iron dis 50 
Round head iron dis 40 
ES TELE LEE dis 45 
Round head brass dis 
Square Cap dis Po 
cone Dp dis 60 
Set C. H. C P dis 70 
Machine, fiat head, iron dis 65 
Machine, round head, EE OMeroesvccccvocccssceoved dis 60 
Bench and hand— 
LAg® OF COBCH.......c0rccccerrrereeees ecovees hl 8 75Q7' 
Coach, patent gimlet point..........ccccserssess 
Shovels and Spades. 
Ames’ list November 1, 1885.......00----.eeveres dis 20 
Dem miG...cccerocececcocccceccccees dis 5.25 
Hussey & Binns, railroad..........01..e0Gis 
Taps. 
Cards, Hand and Nut to 2 is scceseeel lS 50 
awe oe eS eS aaron dis 50 
Morse ” 6 eansossoosd dis 50 
Pratt & Whitney sad “ new list dis Ie 
Machine SCrew TAps.....cccccrcccccrerscesssseeees dis 55 
Pipe Taps to 2% in dis 70 
Stay Bolt Taps... is 25 
Stove Bolt Taps. dis 50 
Pulley Taps............ is 40 
Twine, xe. & 
we. 12, Flax Twine, 4 and 4D Bejje...22 
a 18 “ “e ae ~ 
Ply Hemp, % “Balls. lis dering Twine) II 
B-Ply ‘ = TD Balls... .....000. secsseeseesees 
— © 1% D Balls..........++. 





tton Wrapping, 5 Wo to b 








“BACON’S” WINDING ENCINES 





FOR 


Mines,*Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 


WITH 
Friction Drums, 
Link Motion. 


DOUBLE OR SINGLE 
DRUMS. 


Complete Hoisting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


635 AROH 8T., PHILADELPHIA, PA. 


























Solid Box dis 66 
Prentiss. dis 20 
8tephen’s. dis 
Barrett’s. we 
Miller’s Falls. dis 40 
Merrill's. dis 10@15 
Howard dis 30 
Wire, 
New List, Jan. 18, 1 
ere iets Mon 





o “ a 
EES 
vwanized Nos.cto18 “ 


Tinned Market NOG. 6 t0 8.cccccccozs0 coe 
steel 








Cast 

Tinned Broom W: — re — 7eitsoreae 

Annealed Fence, Nes’ heocntned abel 

Annealed Grape, Nos. 10 oy AA pcocnesinoestbensed dis 4 

Stub’s Steel regular........... ‘$%.co@® dis 3 
Wrenches. 

Coc’s uine, dis se 

Gi Standard scceeeslis 7OSLTO 





I ais 75&10 
echanics’ ae a 
35 





Bemis & Cali’s Combination ............. 














Webster, Camp & Lane Machine Co. 





Automatic or Slide Vaies 
Cages, Buckets. Etc. 


134 N. Main St., AKRON, OHIO. 


a@@Send for Catalogue D. 


MANUPACTURERS OF 
Mining Machinery, 
Improved Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, fer reand er 
Gat repe. 
Wire Rope Haulage 
Machinery, 


Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Steam Engines, Sheaves, 





BOSTON BELTING CO. 


ESTABLISHED 1828. 


Oldest and Largest Manufacturers 


In the world. 


VULCANIZED 

RUBBER . 
GOODS 
For Mechanical : 


purposes. 


—o— WE 
266-260 DEVONSHIRE =<al 
STREET, 


BOSTON. 


100 Chambers St., New York. 
161 to 165 W. Pearl St., Cincinnati, Ohio. 







a 
—E— be gecrine | ae 
== “C6 ae 


148 to 150 Weter ot., Cleveland, Ohio. 
109 Maaison St., Chicago, Ill. 





THE THOS.D.WEST FOUNDRY. cg. 


CLEVE 


IRON. CASTINGS. 


LAND. O. 


DAILY MELTING CAPACITY 75 FONS- SPECIE 

FACILITIES FOR ECONOMICALY TURNING 
SMOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 








F. A. SACKMANN, 


16 Huron St., Cleveland 0. 
EL ALPHABET S 


=o 5 
STEELNAME STAMPS 


Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


|PATENTS 


SOLICITOR & COUNSELLOR, City Mah 
Room 48. 


g USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 


sien in Co., 
















UNION 
ELECTROTYPE 





FOUNDRY 








SECTION OF CONVEYOR. 
Detachable Roller and Chain Belting, 
MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Klevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





none for Illustrated Catalogue. 
dress 


The Jeffrey M’f'g Co., 


183 East Ist Ave, 


COLUMBUS, QO. 














decorated. 












Plow bolta 
Machine ... 
Ends. 


Light insid 

Light foos 

Light oose 
Oarboniz 


Eberts B: 
No. 1—Slat 
“ A, ” Strin; 
Ltd B, ut) Strin; 
“c ” String 
Stringed, } 


Asphaltum 
Asphaltum 
Coal Tar Fe 
Coal Tar Fe 
Coal Tar Fe 
Roofing Pit 


Trace, 6%-1 
Trace, en 


Excelsior P 
¥ 


Pails, wate: 


10 and . 5 
No. 1 pla: 






‘Tem Iron “Trapp Review. 











THE sith fait 25 STOKER (s tHE BEST 


ie Tah MI BOILER FURNACE IN THE WORLD. 


IVE PAMPALE 


THE BRIGHTMAN STOKER C°: = LEVELAND, OHIO. 





HARDWARE MARKET. 








Augers and Bits. 
COMMON AUNKETS ANA DIEB....cecerreeseeeree covees! dis 70 
Snell’s. dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
Russell fre Bits, oumere and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 





large, $26. 
Hollow Augers, Ives’.........ccccessessesseres Ais ssOs5hs 


aetew y, Augers, Bonney’s. “Adjust. + 









































dis 40&10 

Hollow augers, Stearns’ Adjust. @ 

doz. es 20810 
Gimlet i Haggemn seas oene! per gross co 
Standard Bit Stock Stock Driiis....-.. Ais 50m 108s 
Bhip AUZE|TS....cervec-eeeecceeeedls IGRICWISHIONS 

Axes. 
Makers’ and Special Brands— 
First quality Ba $8 co 
Others doz $7 oo 
Full polished doz $9 00 
Bolts. 
Cast iron barrel bolts. dis 70 
Cast iron shutter bolts, etc.........cccse----Gis 70 
Cast iron bolts , 
Ives’ patent DOI t...00000 oe 
Wrought iron barrel 
Wrought iron square bolts.. 
A Wrought shutter bolts. 

Carriage, common, new iist 
Tire, common, new list 
Carriage and tire, 

tern 
Stove bolts 
sachin = ~ = 

I 

Ends... age 





Buckets, — 
dis so&1o 





Butts. 


Wrought Drass......cocrccccrcccsccsrsssecceeeGiS 75SLIO 
Cast brass, loose joint. dis 33% 


Fast jolat, dis 
Oint, NATTOW.......ccccccsereeeee I 
Fast joint, broad. Pt 




















Loose oist.. Wane coneccce ecceseecscece wecenenen sel — 
Loose joint, jap. s 10 
Loose joint, jap. with acorns. dis 70&10 
Loose pin, acor po me ge 
Loose pin, japanned acorns....... eis 7O&10 

3 Loose pin, —, jap. plated tips.......dis 7o&10 

2 Wrought steel— 

i Wrought, fast joint, narrow............... dis 7o&10 
Wrought, fast joint, broad........ ecesesees G8 70810 
Wrought, loose joint, oo Sco daeicuaensll dis 7o& to 
Table Butts HAPs, CCC. .....0000ccc00e dis 70&10 
Regular inside DlMG.......scscccccscceceee sis 7o&10 
Light inside blind.......... .......sccssssesees dis 70810 
Loose pin dis 7o&10 
Light loose pin dis 70&10 





Oarbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 





Per roll of 

3 Eberts Bros., Detroit. 500 sq. feet. 
q No. 1—Slaters’ $1.25 
q “A,” Stringed Roofing, Light. ...........cs000 1.50 
“B.” Stringed Roofing, Medium............... 1.75 
“Gn Stringed Roofing, Heavy...........scsoes 2.00 
Stringed, Rosin-S: “Sized illcoas aoteseniieeeseesiinaeeinn 1.00 


MILCELLANEOUS. 


Asphaltum, Trinidad Refined, $ ton.....$30.00 
Asphaltum, Fine Grade, $ D................. 08 











Coal Tar Felt, 1 Ply, @ Pecos sine ene -02 
Coal Tar Felt, 2 Piy, ® roll 108 sq ft...... 1.42% 
Coal Tar Felt, Ply, 8 roll 108 sq ft...... 185 
Roofing Pitch pgs 09 
3 Ohains. 
‘s P . Revised List. 
Zmaan, pair 1.0g 
» 6 pair ‘a. sceseseceseenGORtIO 
Trace, , 710-9. vd 
German ist, June, 1887...dis so&10 
German Soil list of J i, 1887...... s I 
Galvanised Pum mp Chain........ ....:. encesee 
—_ Chain, Iron............ cnonienantesvasaneeund s 10 
» Brass. 875 
Chisels. 
Socket Framing and Firmer... eccseellS 75 


Socket Framing and Firmer, ‘Buck Bros..dis 30 
Socket Firmer and Framing, L. 
I. J. White. dis 








Table net 
Excelsior Pocket net 


Fibre Ware—Standard. 
Nos. 1 

















se00ee eeeeee 





Sep eteS oon eaameniete 6 5e 
mmode 
ara. mode) tat Qt...c0.. 8 08 


Basins, wash— 


& 
Chamber Ss and 








15 inch 





OOo Ren eeseeeeeeseeseseeeeeeess eeeees 





Baskets, was a aka 
Spittons, e wT Dalgy,> pressed : 





10 and 11 inch é 














No.1 plain; No, N 
aeman ‘ca 5 decorated ; No. 


Gimlets. 
Nail BPIKe™’........0scsccvcee consereeeee lS SOME hs 
Double cut, low list i 
“Bee’’...... ecccccsecescossnee TOSS $12, dis seeehe 


Hanger 
Barn door, old pattern evoelis 608. sor 
Climax, (anti-Priction).. _ 


oaeesee' 








n POCCOOORE SOR OSOLELESOSSS Soenseeesesesereceseooes’ 
ry 








Kidder’s. dis so&1 caso 
Terry’s Patent. ronal in., $12; 4in., $10, — pm 
Lsssesesenseesssassnssesesnenes ensoonenenecscesd ce 
Horse — 
No.10 9 8 7 


Putaam, B..23 24 25 26 + - eases a FO 
ae 19 20 21 23.... omen 15 





Horse Shoes. 
Burden, at factory. 
RT. Horshoe Co., Perkins’ Imp. “i ie et 
Mule Shoes, at factory......0cccrccore KEX } rd 
Knobs. 


Carriage, japanned...........8 gross Soc dis 6Go&10 
Base, rub tip. % dis 70&10&5§ 
Hematite door knobs, new list.....dis 40&1 
Door mineral 


eeeceeccezee Seceoorecs ces scccoese: 


Door Por. ja d dis 
Door Por. plated $2 25 
Locks, Bolts, Etc. 


P. & F. Corbin, a and Bronze Goods. 
Door locks, knobs and latches...........dis 60&10 


























Escutcheons and pore. dis 6c&10 
Padlocks and padi a cosnemnencese sons dis 75 
Bell pare, mineral, po and jet dis 6c¢&10 
Bell pulls, genuine bronze.......-0000++-+-.dis 60&10 
Lever bell pulls, Brose higaicned dis 6o&r1o 
Butts’, - meatagee A eceserecssesesesseesesGis GORIO 
Butts’ bronze plated............ severerseseeeresl lS 60810 
Store door 1 — iat dis 6o&10 
Store door handles..............ccesecccreseees dis 60&10 




























FREICHT AND PASSENCER 


ELEVATOR 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 
SEND FOR OATALOGUE. 


RUBBER GOOD 


PACKING, BELTING, HOSE, GASKETS, ETC. 











Ss 








E*wllier Brose. 


AGENTS 148 SUPERIOR STREET, 


JEWELL LEATHER BELT. CLEVELAND. 



































Barn door locks Zs 
Bishop’s gets Locks......8 — dips 


Plumbs and Leve s. 
Raetiert =. dis 7o&10 
Pocket 1 is 7o&10 
Davis’ Bae ae es ES scccesesecssscesereGllS 1OKIO 

Pumps. 
Cistern, best makers................++.+ mgte 
Pitcher ‘spout, best makers dis tiling ioe 
Pitcher spout,cheaper ZOOAS.....0000- 
Pokes, Animal. 


Bishop’s I. X. L doz 
Bishop’s O K doz 














Bishop’s Pioneer 
Bishop’s American........0.....000 eueseceen ‘ 


Cast steel Alis 7e 
Malleable dis 7o@70&s 


Razors. 


. R. To dis 26 
ostenholme & ey hee eosannandans $204 --tie 10 
Rifle razor dis $9 se net 


Rat Killers. 
Schuyler’s 8 gross $15 co 
Seales. 


Hatch, Goanter, BIO. TFB iccececcccesccecss % doz $21 ce 
Hatch, Tea, No. 162......00 “8 doz $6 75@7 oe 


Turnbulls.....0cs...-.-- eccccseneGl lS so@gokre 
Scale , List ofjanuary 
12, 1882. dis so& 10@s08& 1084 


Screw Drivers. 


Otome 1 ae & LL. Co.’s Varnished 
dis 6s&10 






























PR R& L.. Co.'s Biack Handies.dis 6e&10 
Sets interchangeables...............$% dos $18 dis 25 
Squares. 


Steel and iron 
Nickel plated...... cacccocccsecerse wr, Als 758 10@se 


Disston’s try square and T B..nGis 45&10 
Winterbottom’s try and miter...........dis geisze 


Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kinds 


























dis is 776Et0 
Steel carpet tacks all kinds............0. dis 75&10 
Swedes iron carpet tacks, all kinds 
dis 75Kre 
Swedes iron tac 8 75&10 
Swedes iron SR ccccmenes tacks........ dis 75&10 
Tinned Swedes iron tacks............... dis 774&10 
Tinned Swedes iron Uphoisterers’ 
tacks dis 77410 
Ameria iron Cut tacks.....cccrssesss++ dis 77 10 
pper tacks............ — > AEG ~4 
i d trunk Dicoend 
Speers cal dis Soke 
Finishing nails. dis 62810 
Gimp. and! nails and miners’ sear’ whe 
Gimp an lace tacks pccccsecosecccoocenesced 8 
P, tinned. «+ dis 6o& 
trunk aia clout nails.......... 
Tinned trunk&clout naiis 
Basket nails 
Chair nails 








Common and patent brads.....000+-..--..dis 610 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAw Ss. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


It will pay you to get our prices and'guarantee. 
66, 68, 70 and 72 Fort St., East, 
Mention this paper. DETROIT, MICH. 


eee 3 


< 
Ny 








SAVE YOUR MONEY BY USING 
(HERCULEs.) —THE— —— ) 





Isaac B. Potts Pipe Fittings. 
Consisting of Ells, Tees and Crosses, and the connecting of Iron Pipe without cutting threads 


and Lead Pipe without solder. For sale by the ISAAC B, POTTS PIPE FITTINGS CO., 306 
North High Street, Columbus, Q, 


IRON CLAD PAINT CO. iron ciaaPaintco. 


Factory, 75477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, a th ine article, 

CLEVELAND, OHIO. and save liability of suit io 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

[RON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil. 


. USED BY NEARLY ALL 
Trade Mark Patented, THE RAILROADS 


AKRON CHEMICAL CO., 


Imperial Car and p AINTS Black Asphaltum 
Bridge Paints. . ints. All grades, 











Paints. 
160 State Street, AKRON, O. 
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Classified List of Advertisers. 


be 42 star .f indicates th that the adv. appears 
te weeks ; the dagger (}) once a month; 
the double daneae (een ie ree weeks. 





PacE 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Co., Cleveland 13 
Automatic Sprinklers— 
*Neracher Sprinkler Co., Warren, O......... _— 
Bolts and Bolt Machinery— 
Upson Nut Co.. Cleveland................000+... ++ ed 
tSeaton Manufacturing Co., Cleveland..... — 
Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York 
Wm. B. Pollock se "Youngstown Ornsccs 
E. H. Jon 
ax Disnovecee 
. ¥. Central iron works, Geneva, N. Y.. 16 


F Pac agg 

W. H. LaFountaine, Cleveland, O.............. 18 
Coal and Coke— 

or & anes Coal Co., Cleve- 

















I POSE SSOSSOOEE Coeee 13 

Pa and Derrieks— 

Wm. Tod & Co., Youngstown, 0 ............ nes 8 
Chain Belting— 

Jeffrey Mfg. Co., Columbus 0O............-.0000+ 14 
Carpet Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland, O............. 18 
Cordage Machinery— 

Martin Schneble’s Sous, Dayton, O.......0.0+ 13 
Die Makers. 

Avery Stamping Co., Cleveland...........000008 II 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 16 | 


Drop Presses— 
Toledo Tool & Machine Co., Toledo, O...... 18 
Slevators— 





L,. 8. Graves & Co., Rochester, N. Y.....0000. 15 
Bxplosives— 
Hercules Powder Co., Cleveland ey 


Electrical Manufactures— 


neg eveland Electrical Mfg. Co. Cleveland — 
rnah Flectric Co. Cleveland 
Walter Hay Co., Chicago, I1l.. me cbcakosns. a 


Elevator Buckets. 
Avery Stamping Co., Clevel 11 
Emery Wheel Flanges— 
*Ware & Tapley, Chicago, I11......cccccerreees 10 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, Ill 








Engravers and Klectrotypers— 
Eclipse Electrotype & Engraving Co., 
Union Electrotype Foundry, Cleveland.... 14 

Engines (Steam) 


*Chandler & Taylor Co., Indianapolis, Ind. — 
Wm Tod & Co., Youngstown, O I 












Aetna Machine Co., Warren, O... . 18 
C. H. Presley, Cleveland 16 
E. H. Jones & Co., Cleveland... 18 


Buckeye Engine Co., Salem, 
*Clough, Witt & Co,, Cleveland ; 
The Triumph Engine Co., Seastanats, O.. 9 








Skinner Engine Co., NT ccataientineeges 19 
@ngines (Gas)— 
@chleicher, Scaumm. & Co., Philadelphia, 
Pa. and = 19 
ven Duzen Gas hagine Co., Cincinnati, 
17 
acaiene (Oil) 
C. H. Presley, Cleveland, O........ ip <apemaantete 16 


Engineers’ Specialtics— 

Sensible Packing Co., Chicago, III .......... 10 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland 

F, Felkel, Cleveland, | SORE ROR 
Ejectors— 
James Jenks, Detroit, Mich 16 
Files, Makers of— 


Reynolds Bros., Columbus, O...... 
A. & H. Gough, Cleveland....... 
Parkin & Bosworth Co., Cleveland 


Forges— 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 

Thos. D. West. Foundrv Co.. Cleveland..... 14 












Canton Iron Foundry Co., Canton, O........ 10 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 19 
Galvanizers. 

Avery Stamning Co.. Cleweland................. II 

H. H. Hodell, Cleveland 20 





Gas Machines— 


Detrost Heating & Lighting Co., Detroit, 
Ex II 





Gear Cutters— 
Belener, Cunningham & Co.,Philadelphia, 





Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York...........:000++ « 17 
Grey Iron Castings — 

The Chio Pulley Co., Warren, O........0.000+ Io 
Heating and Ventilating Apparatus— 

W, H. LaFountaine, Cleveland, O............. 18 
Bangers— 

W. H. LaFountaine, Cleveland, 0O............ 18 


Heaters and Puri fiers— 
eee &. Bierce Manufacturing 


Laidlaw eT. Dunn Co., Cincinnati, O... 
E. H. Jones & Co., Cleveland I 
*Warren Webster & (o., Philadelphia Pa — 
*Exhaust Stéam Purifying Co New York.. 11 


Iron Ore, Bar and Pig Iron— 


Co., 





ccccceee 18 





Dalliba, Corrigan & Co., Cleveland........... 13 
Oglebay, Norton & Co., Cleveland.............. 13 
I; Outhwaite & Co., Cleveland.. ieetiemeniai 13 

dit-Fuller Co., Cle 4 13 
E. C. Pope, Cleveland 13 





Cleveland Iron Mining Co., Cleveland...... 13 


5 








Iron and Steel Roofing— 


Sykes Iron & Steel Roofin 
mde: 


Co., Niles, O... 19 
_— Roofing 


, Cambridge, 
Co. Cleveland 








tors— 


Penberthy Injector Co., Detroit, Mich...... 20 
Investments— 


a cn Railway Tunnel Co., New 





Shines 

H. L. Shepard, Cincinnati, O............ccccesrss 16 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 19 
Lightning Conductors— 

Munson Lightning Conductor Co. ,India- 

















ee RO 2s EE RS 19 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
Aaron, O.. oe 14 
& Bacon, New York...........c000. 14 
Machine Shops— 
— © Camp, & Lane Machine Co., ‘ 
I 
Toledo Machine & Tool Co., Toledo, O...... 18 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New York..........ccccses 19 
Cc. H. Presley, Cle d, O. 16 
Manufacturing Sites— 
Chas. G. Eddy, Roanoke, Va...cccssecsssereeess IZ 
Ore Separators— 
H., E. Collins — te Sbssoxtcetectse Les: eccoceee IR 
M. Martin, N. ioees, ID 
Patents— 
Wm. M. Monroe, Cleveland 15 
*Thos P. Simpson, Washington, D. C........ _ 
*Munn & Co., New Kork............cssssecsssseees 10 
Pumps (Steam)— 
Laidlaw & Dunn Co., Cincinnati, O... . 18 
E. H. Jones & Co.. Cleveland 18 
DOGEN Se, RRO, Oo. cicerntiscresnttonicuecrein> 17 
Printing Inks— 
Ault & Wiborg, Cincinnati, O....... erimantoenee 18 
Paint— 
Iron Clad Pain: So., Cleveland, O.......... wooo 15 
Akron Chemical Co., Akron, Dicasaidhen eoree 15 
Perforated Sheet Metal— 


Ha Ki Perforating Co., 
metas, King, Pertestng 





Pulleys— 
Ohio Pulley & Machine Co., Warren, O.... 10 
Picket and Wire Fence Machines— 


S. H. Garrett, Mansfield, O.............00s+ sears 10 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... — 
Packing— 

Sensible Packing Co., Chicago, I11............ 10 


Pipe Fittings— 
see B. Potts Pipe Fitings Co. Columbus, 
15 





Pipe and Boiler Coverings— 
American Heat Insulating Co.,Pittsburgh 20 
Playing Cards— 





P: S. Hustisa, Chicago, Til ......0.cccccesccsecsccees 10 
Ralilroads— 

Time Tables, Etc 17 
Railway Supplies— 


Cleveland City Forge & Iron Co., Cleve- 
an 





Rivet Machinery— 

+Seaton Manufacturing Co., Cleveland..... — 
Bock Breakers and Ore Crushers— 

Jas. H. Lancaster, New York........00 eeeceece 17 
Rubber Goods— 





’ Buller Bros., Cleveland..........0...csescsceeessees 15 

Boston Belting Co., Boston, Mass. e 
Ssaws— 

Peter Gerlach & Co., Cleveland........0........ 13 

Detroit Saw Works, Detroit, Mich............ 15 
Shafting— 

*Brightman Machine Co,, Cleveland......... Io 
Shapers— 

*J. Steptoe & Co., Cincinnati, O............... Io 


Steam Heating Apparatus— 


Detroit Heating & Lighting Co., Detroit 
Mich ee a 





Steam Boiler lnspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conni.........0.scccsses 10 
Steel Stamps and Stencils— 
i, & H. Fleharty & Co., Cleveland.,........0. 0... +4 
Sackman, Clevelan i Mldaecetacdsbubeatenes 
Tas. A ulurdock 2., Cincinnati, Qrerccccosrecsones 16 
Sheet Iron— 
Cleveland Rollin 
Cambridge Iron 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, 


Mill Co., Cleveland....1 
Steel Co.,Cambridge, 7 oH 





I 
Steel Rails, Blooms and Billets— ' 
Cleveland Rolling Mill Co., Cleveland 
Sheet Steel— 
Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 


o+e013, 16 








Avery Stamping Co., Cleveland II 
Stokers— 

Brightman Stoker Co., Cleveland............. 19 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. II 
Twist Drills— 


Cleveland Twist Drill Co., Cleveland......... 20 
Graham Twist Drill Co., Detroit, Mich..... 20 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
20 





U an 
¥Sea Seaton Manufacturing Co., Cleveland... 





MACHINERY AND LABOR EXCHANCE. 


Space under this heading may be used gratis by our advertisers or subscribers to call atten 
tion to any new or second hand machinery, boilers, etc.. that they may have for sate, help wanted, 


or postions desired. 


Each item will be limited to three lines and two insertions. 


Letters con- 


cerning same must mention number of item, and be addressed to IRON TRADE REVIEW, 27 Vin- 


cent St., Cleveland, 0. 





!—WANTED—Forman Machinist wants position. Experienced, responsible 


and sober. Box 1. 








Water Gas Furnaces— 
W.S. Hutchinson, Chicago, T11..........0...++ 20 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, 0........cecserererereess 20 
Wire Machinery— 


John Adt & Son, New Haven, Conn.......... 16 
Wood-Working Machinery— 
Indiana Machine Work, Ft. Wayne, tel 


G. H. Scanlan & Co., —- Me.......0..- 16 

Geo. Place, New York, N.Y 19 

Strong, Cerlisie and Turney, Cleveland... 10 
Well Sinking Machinery— 


American Well Works, Aurora, IIl.......... 16 





seen eeeeseeascceseecees 


CLEVELAND BUSINESS DIRECTORY. 


Estimates Designs and Superintendence of 
1RON BUILDINGS, Koofs, Fridges and 
Architectural Iron Work. Plans fur Men- 
ufscturing Plants, Warehouses and 
other H.avy Structures a Specialty. 


F. FELKEL, 


CIVIL ENGINEER ANDO 5 hat ale 
156 ST. C.al® S1., ROOM 
CLEVELAND, 0. 








Soit and Nut Wvuris. 


TY\HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, a Plow 
and Elevator Bolts, Coach Screws, etc. 








—= 








Wanted. 


ITION AS MANAGER, SUPERINTEN- 
DENT or SALESMAN with a foundry 
and machine company who manufacture 
engines, castings, special machimery, etc 
Have had 20 years’ experience in this line and 
can fill any position in either office or works. 
Have designed, manufactured sold and placed 
in position a very large number of engines of 
my own design, as well as a large amount of 
special machinery of all kinds. Heavy work 
pref. rred. Address LOCK BOX 972, Warren, O. 





Shipman Automaict 
Steam Engine; pare 
leum, kerosen 
natural fael. an 
tomatic in fuel and 
water cupeke. Sta 
tionary and marine. 
I, 2, 4,6 and 8 horse. 
power single; 8, 12 

and 22 horse 
compound 
neer. Send 
rade Review. 
lies, 
eve. 


7... 
o en 
for catalogue. Mcution /ron 

Cc. H. PRESLEY, manufacturers’ su 
tools and machinery, 24 So. Water St., 


land, O. 
—— 
The Dunnning Boiler, 
OLDEST AND BEST FOR 
m™ STEAMand HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
end Boilers of all 
ws] kinds and Machinery 
=| generally. Manufact- 
mj ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE ST., 
GENEVA, N. Y 


SHEPARD’S NEW $60 














tn SCREW CUTTING 

a 

3 Foot Lathe 

a Foot bg Setanta Power Lathes, 

3 Drill Scroll- 

4 Saw Attachan'ts Man- 

“ Drills, Do Concke, 4 
pers 

s etc. La es on trial. 





Lathes on payment 

*end for catalogue 2 of Outfits for Asatoure or 
. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, oO. 


INDUSTRY FILE WORKS, 


A. & H. Gough, Props., 
Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 





OLD FILES RE-CUT. 
All Kinds of Job Grinding, 
O#Fick & Works, 


48 COLUMBUS ST.,, 


CLEVELAND ,O. 
C.GOUGH Manager. 
Mention this paper. 


JOHN ADT & SON, 


New Haven, Conn., 








Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery 
Riveting Machines, Driil 
ing an Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 





Adjustable Drilling & Counter Inkin Machine 





Hardware and iron. 


OM factarers 0 ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Steel 











Machinists’ Supplies. 


ao & BOSWORTH, g and 11 So. Water 
dealers in Manufacturers Supplies, 
Machinery and Tools. 
Steel shane and Stencils. 
LP By i - &CO., Rubber Stamps, 


utomatic Check Punches 
and Ee Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, VU. 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 



































26 inch Band Saw, oe © ® 26. eee 
30 inch Band Saw, - = = §8§ 00 
inch Band Saw, . - * - 105 00 
laner Planes 24x9, ~ + ~ 120 co 
Planer Planes 18x5%, e 9 - - 8500 
tzinch Buzz Planer, - - - - 85 00 
fig Saw,6 saws, - - + = - co 
ron Saw Bench, 3saws, - - ~ oo 


Other machines in proportion. All of our 
machines uaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before ——. 


H SCANLAN & CO., 
96 & a Preble St., PORTLAND, Me. 


IVANHOE 
==VIRGINIA 


Offers inducements to Manufacturers, Rolling’ 
Mills, Foundries and Machine Shops, Cotton 
Tie Mills, Cotton Mills, Woolen Mills, Tan- 
neries, Carriage and Wagon Factories, Plan- 
ing Mills, Furniture Factories, etc.. etc. 

Js located on the Norfolk & Western R. R., 
which, with its connection give good shippin 
facilities North, South, Kast and West, an 
the New River, which Offers excellent water 
power. 

Ts in the heart of the Great Iron district of 





Virginia. Cheap Iron, Coal and Lumber in 
this immediate locality. For information 
address 


M. MARTIN, Pres'’t, 9 Cliff St., New York, 
or Ivanhoe Land & Improvement Co., 
Ivanhoe, Wythe Co., Va 


LIGHTNING WELL-SINKING 


INERY MANUFACTURERS. 
a... Jetting, Revolving, 
Diamond Prospecting Tools, ee Bolle 
Wind Mills, Pumps. Encyclopedia, 1, 
. engravings, Earth’s Strata, Determ! 
\ nation quality water; mailed, 3a 
The American Well Works, 
Aurora, I 
11 & 13 8. Canal 
{s., Chicago, Ll. 









Genera] Office 
AURORA, 







Works and 


Dallas, Texas. 


JAS, MURDOCK, JR: 


Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


‘Se TIMBES 


& TOOL ROOM 


Fy CrECors. 
§2 Longworth St, Cincinnati, 0. 


UNIVERSAL RADIAL 





twee? 





RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


= PRICES$450 °& UPWARD 


UNIVERSAL RADIAL DRILL CO 


INCINNAT 











The 





Insta: 
Half 
first cost 
rival’s bre 
poses, anc 
The “ 
ortation 
and, hor 
Screens, | 


JAME 


iAsOl 


SMAL 
A G3T 
runs 1 
chine 
gal’ 

6 















THE BE 
@mplete ino 
rice | 


SOOCOCOHCOSSHEOOOOCOCOCOSCECE 
So 
“a 
=j 


WW ueeLiuy 


THE N 


Steube 
THR 


Toled 
Thi 
PITTSBE 
AND 


Toledo and 
hoga Fall 


bur 
You 
The 0: 


“BEAI 


4. G. Bram, 
Traffic I 





: 













3s 





’"Texm IRON “TRApDP Review. 











The “Lancaster” Rock Breaker and Ore Grusher 


The Strongest, Simplest, Cheapest 





and the Most Perfect Crusher Made. 


—— 
SSS 


SSS 





Instantly adjustable to yield any desired uniform grades of product. 


Half the power only required and 


is less liable to breakage, and less in 


first cost and also in subsequent wear and tear, and less weight than any 


rival’s breaker. 


For crushing rock for macadamizing 


and concreting pur- 


poses, and also for reducing ores, these breakers are specially efficient. 


The “ Lancaster” Crushers are also made in “ Sections 


ortation in mountainous regions. 


for easy trans- 


May be mounted on wheels, worked by 


and, horse gear and steam or other power, and also fitted with Ro 
Screens, Elevators and Conveyors. Correspondence and trial tests solicite 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds and 


banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
and Steam Power 
Comparison of our prices, capacities 


Breakers, Grapples, Hand, Horse 
Hoisters at wor 
and merits with all rival Grapples, 
Hoisters, etc., earnestly solicited. 





Rock Breakers, 


Self-Penetrating Grapple, Excavator & Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” 





DIRECT STEEL PROCESS. 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. &. A. 





SOLVE ENGINES 


SMALL, BUT HUSTLERS. 
A 6x7 inch Engine, weight 800 lbs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 








fs Wen aay 
(opadar 


THE MANUFACTURES AND PRODUCTS: & 
OF THE ecgriruneerne b * 
S Sak chiecla sie? $ 

under each article the names and adéresses * 


THE BEST MANUFACTURERS. 
@mplete in One Royal Octavo Vol.of over 1000pp, @ 


rice inGoth,$5. in Leather.$7, ~ 


baer MOTERONE as 8 
cies ali tines an 
° "Invaluable a5 astatistical work. = @ 


- Orders received at office of this Paper- @ 
€000006000600000000606 


Wueeuug & LaKe Krie Kauway, 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND-— 

Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURGH AND CHICAGO. 


AND DAY COACHES BETWEEN 


® 
7 





Toledo and hg peg Via Akron, Ouy- 
hoga Falls, Kent, venna, Leavitts- 
burg Warren, Niles, Girard, 
oungstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Bram, Tas. M. Hart, 
Traffic Manager. Gen’l Pass. Agent. 





we \MA Ke 
\% ANY THING “~ 


lath 


SEND DRAW\NGXEOR ESTIMA 
8&8 t J VV RAN QLt rn 


MFG. WALTER HAY 


CPRIGAL & 


n Veen 


‘TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 


N. ¥. & Pi 





ss 
Mahon’g div. & Pitts Local 
Mahoning Val. Accom......... 430pm 
rg Express............ I2z0pm Iliopm 
New York Express............. CO PT rrcesssecseees 
*Daily. tDaily, except Sunday, {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 &. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 &. m., 3:00 p. m., 5:45 Pp. m. 6:20 p. m. 
730 P. M., 3:00 
- ™., 4:40 p. m., $5: Pp. m., 6:20 p. Mm. 10:35 p. 


Newburgh—6:15 a. m., 6:50 &. m., II:10 &. m., 1.30 
P. M., 3:00 p. mM1., 4:40 Pp. M., *5:45 P. M., 6:20 p. 
M., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. M., 10:30 8. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:00 a. m., 8:10 &.m1., 10:30 &.M., 1:05 p. 
M., 2:35 p. M., 4:15 P. m., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 &. m., *8:10 a. m., 
10:308. M., I.05 Pp. M., 2:35 P. M., 4:15 Pp. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 

Depot foot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... *725am %“64opm 
Marietta Express............... tirisam {235pm 
Balto. & Wash. ress.... *400 pm *10 25 a m 
Cleve. and Canton pane 00 pm 81sam 

*Daily. tDaily, except Sunday. 

J. T. JoHNSOoN, J. B. CAVEN, 

Gen. Supt. Gen. Pass, Agt. 





From Oleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Depart. | Arrive. 


745am/|ds25am 
1ispm 4444 








For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 10 pm 35pm 
458m) 1250pm 

Wheeling and Bellaire. 1ispm| 635pm 
cS ety a 

Alliance Accom.............. | 325pm/ 1o1oam 
Ravenna Accom............. 500pmi 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernonen# Pan Handle Route 


Cleveland & Pittsburgh R. RB. 
Depart. | Arrive. 











For Cuyaho; Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 

ints in the South and 

¥ 7 con hoga Fall 
or Cu re) alls, 
Akron, Orrvifle, Mill- 
ersburg, Gambier, Mt. 
Vernon and Columbus. 


800a mid 7 co am 
d8c00pm) s540pm 


11s pm] iz50pm 


For Cuyaho Falls, 
Akron, Orrville, Chica- 8coam| s4opm 
oO, and all points in the 325pm| 1loloam 
est and Northwest. 








d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fert Wayne, Indianapolis, Terre Haute, 
Evansville and St. Leuls. 


13 mezs sHorter Between 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QD wices sorter ano quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. ~~, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 
FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scen cturesque and varied, 
Through aie green, ’mong mountains ser- 
The le’s favorite route I ween, {ried, 
The P. 4 L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 
BE. Hotsroox CLaRxK, 
Gen’l Supt., G. P. & T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 

















Shortest and Quickest Route to Rich. 
mond, Lynchburg, Newport News, 
Old Point Oomfort. 





J. ROBINSON, Jno. J. ARCHER, 


, Receiver, 
Columbus,O. Gen’l Pass. Agt. 


—THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Obio River. 


The shortest and best Route via Marietta to 


Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and baggage checked throu 
padre: ny a e Pi cmation cad ten 


rates will rnished by any agent of the 
Popular C. d 
A.T. WIKorr K. 

Pres, and Gen. M SP aT. a 





THE FAVORITE 
—aND— 
PICTURESQUE ROUTE 
—-To— 


New York, Boston 
and the East. 


The shortest and 
quickest Route to Pitts. 
burgh, Washington and 
Bal re & the South: 
east. 





New Central Depot So. Water St. and Viaduct 
Depart. 











No. 62, A dation t 605am 
No. 72, New York & Pitts. Express....* 810a m 
No. 70, Pittsburgh Accomn..............00+ 25am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua A RT: * 42 pm 
No. 74, Youngst’n Ex.........ccccsesssesssess t oopm 
No. 68, New York & Pitts. Ex............ Tr1copm 
Arrive. 





No. 61, N. ¥. & Pittsburgh Express...} 5 15am 
No. 71, Youngstown Accom.....ccceses-es 715am 
No. 65, New York & Pitts. Lim...........% 955 a 
No. 67, Pittsburgh Accom...........0s000«+ *1245 pm 
No. 73, Leavitssburgh Local.........-s0+«: *21I0pm 
No. 63, New York & Pitts. Ex..... --* 650pm 
No, 75, Mantu@ AcCOM,.........cccsssereses *720pm 
No. 69, Youngstown Express............. tT9iopm 


*Daily. tDaily, except Sunday. 

Baggage checked through to all points Kast. 

Through tickets and information regarding 
the route can be obtained at office, 141 Su o1 
street, and at C.. Bee Be 6 
South Water s and Viaduct, Cleveland. 
A. M. TuckEr, Gen. Supt., Cleveland, 0. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C_P. & T.,A., Cleveland. 
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Address : 





THE HAZELTON TRIPOD BOILER | 


Furnishes more steam with less fuel, and generates steam more rapidly, 
than any other boiler in use. 


CGliewelamd FRefrerences : 


J. W. BRITTON Esq. 
WOODS JENKS & CO., 


OLEVELAN D FORGE & IRON CO., a 
BISHOP & BABCOCK CoO., is 
CLEVELAND SAW MILL & LUMBER CO. 2 
CHERRY VALLEY IRON WORKS, Leetonia, O. 2 


4 s 
THE HAZELTON TRIPOD BOILER CO., } 
CHAS. HALLETT, AG’T, The Hollenden, Cleveland, Ohio. : 
WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. . 





§. TYLER WIRE WORKS CO., 3 


170 TWENTY-SECOND ST., CHICAGO, ILL’ 





WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 


Hydraulic Cranes and Accumulators. 
@@" Heavy special machinery generally. Send for illustrated catalogue." 








i- fa. JOINEGS d&g CO., 


ENCINEERS «> CONTRACTORS, 


223~225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 


FOR HOT BLAST HEATING, 





THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 
DESIGNED AND BUILT TO ORDER, 


Dies for all kinds of sheet metal 


= oods, leather, r,etce. I 
E ventors’ models and specialties. ee : 


nd for circulars and prices. 
St. Clair and Washineton Streets. 
Mention this paper. TOLEDO, O. 


Ww. EX. LaF*ountaine, 


¢ MANUFACTURER OF 


ef VENTILATING FANS AND BLOWERS, HANGERS, 


A Carpet Cleaning and Laundry Machinery and other 


Special Machinery. 
1335 Lexington Ave., = CLEVELAND, O. 
Otto Gas Engine Worke, : 
SCHLEICHER, pena & CO.,{ Chirag Pais 


Horizontal OTTO Gas En 
Vertical O ‘O Gas Engines 
Twin Cylinder OTTO Gas Engines. 


Combined OTTO Gas Raging ine Fuego. 
Gas Engine Dynamos, 
Sizas: .1,2,4,7 “oT 16, 25 AND 60 HORGE-POWGR. 

















THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


. Adapted for BorLER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WORKING HEapDs for 
= - FACTORIES, MILLS and FURNACES, 
Send for illustrated circular and price list. Mention this paper. 











150 to 2000 HP: Latest Design> _* 
FOR ROLLING MILLS AND ALLOTHER > 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — 
ENGINES ALWAYS IN STOCK, 








vent) 
TION. | 


)S IN GC i ix NATI, 6:1 ee 












Btump before « blast. | Fragments after a blast 


WE STRONGEST and SAFEST EXPLOSIN 





Light Benct 
Post Drill 














‘ mown to the Arta. ‘T 

= POWDER, FUSE, CAPS, MAC 

= =. Electric Mining Goods 7 
xHpROULES, AUD Ald, TOOLS FOR STUMP BLASTING, Cear C 
THE GREAT STUMP SND ROCK ALE BY THE Plants fc 
ANNIHISZ ATOR. MERCULES. POWDER COMPANY ° 


© Prospect Street, Cleveland, Ohia, 
Te: we. WILLARD, Manager./ 
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THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally as well BETWEEN COLLARS as 
upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 


No. : takes: from Y to1Y% inches, price, each.....$« 50 


M a pe 2% a os wvéee : 50 


3 03% 3 50 
Price, per set of these, to take from YX to 3% in. 7 50 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADEUPHIA, PA, 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G. CO., Cleveland, 0. 


The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to O.S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceil'ng, Iron Ore 
Paint, Cement, Etc. 


N. E. Cor. Illinois and Merrill Streets, IND'ANAPOLIS, IND 
Write for Catalogue and Price List. 


- MIA CHINENR WY. = 


Iron and Wood 
Working Machinery 
cf every description ; 
Corliss Engines and 
Boilers ; Shafting Pul- 
leys and Hangers. 

Agent for Bement 
Miles & C».. Philadel- 
phia, and Eastern 
Agent for J. A. Fay 
3 & Co. 


GEO. PLACE, 


ESTABLISHED 1855. 
120 BROADWAY,N.Y. 




















OVER4500 IN IN USE. 


MANUFACTURERS OF 


: \ } AUTOMATIC, STATIONARY & PORTABLE 


SaaS PONE 


—— SEND FOR CATALOGUE. 





‘LE ) Vai BOER WORKS 





beat Aig a iy : 


[bbe POLLOCK Ba RD ZOUNICS MON YAN POR 





Light Bench or 





Laight & Canal Sts. 


OUR ILINE OF UPRICHT DRILL PRESSES. 





> ) —— es 
No. « Drill Press. No. 3 Drill Press, No. 4 Drill Press. 


Post Drill, 1 or 2 Spindles. 


THE GARVIN MACHINE COMPANY, 


Manufacturers of, and Dealers in, all kinds of 





No. 2 Drill Press. 


MACHINERY ann MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Enyine Lathes, Planers, Profilers, Chucking Machines, 


Cear Cutters, Die and Cutter Grinders, Tapping Machines, Wire- Spring Coilers, Milling Cutters, &c. 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 


GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


™ [Catalogue sent on Application. NEW YORK. 












ESTABLISHED '850. 


To the Stove and Hardware Trade: 


HE LIGHTNING ROD TRADE has under- 

gone a change in the past few years. For- 

merly men with wagons traveled over the WN 
country, but now these men have almost dis- aN 
appeared. The business of erecting rods on : 
houses has passed into the hands of tinners, 
hardwaremen and builders, and we simply man- ZA 
ufacture them at wholesale for this class of 4 
dealers. The people in each locality prefer pat- 
ronizing a home firm, and you can just as well sell them 
their Lightning Conductors at the same time you are 
doing the tin or rooffing work. We furnish printed direc- 
tions, so that any one can put them up without difficulty. 
These Conductors have received the Highest Indorse- 
oe = issued on this class of goods, and are therefore 
tandar 


WE ALSO MANUFACTURE ALL KINDS OF 


Weather Vanes, Glass Balls, 


Etc.. Etc. 


Write for prices and inclose 10 cents in stamps 
for samples. 


Munson Lightning Conductor 6o., 


INDIANAPOLIS, IND. 











GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. 
@®@'Send for circular and price list No. A 


THE KANNEBERC ROOFING CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


, Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 


Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Booted and Siding, Beaded Iron Sidin ng and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 


Write for Catalogues, Price Lists and Samples. 


The BERGER MANUFACTURING COMPANY, CANTON, O. 


make arrange- 
DON’ T ments for ROOF- 
ING until you 
have seen ours. 


It Excels all other Metal Roofs, 




















CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 


Plain, nation, Crimpea 
e, Corrugated and Beaa- 
oofing, Siding and Ceil- 







= 
PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 





MANUFACTURERS OF— 


Steel Roofing, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TRO _GHS, etc. 


WRITE US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, 0. 


SYKES’ = All my Iron 


and Steel is r 
IMPROVED oop rolled and box 
bes annealed, well; 
5 ainted on 
oth sides 
with the Best 
of Paint and 

Pure Li 


a & STEEI: ROOFING CO., 
NILES, O., and CHICAGO, ILL. 
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SIL OW EL. Ss NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 


PATENT LIME-EXTRACTING 
in Use, Over 2,600. 25 to 1,000 H. P. 


Heater and Filter These engines are the combined result ot 











long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for heavy and continuous duty at medium 


-. ot high rotative speeds. Highest attainable 
COMBINE D, mg Economy in Steam Consumption and Su 
rior regulation guaranteed. Self- contained 
Is the only lime-extract Heater that will t scale in Automatic Cut-og Engines 12 to 200 WF. fet 





driving Dynamo Machines a Specialty. Illus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


performance, free by mail. Address BUCKEYE ENCINE CO., Salem, O 
SALES AGENTS :—— 

W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. es 
W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO.,'St. Paul, Minn. : y 


Water Gas Furnaces 


steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 








OVER 3,000 OF THEM IN DAILY USE. VoLt 

















This cut is the fac simile of the a rance of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 





ILLUSTRATED CATALOGUES. 

















































































IRON AN 
Stilwell & Bierce Mfg. Co., FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY:BOILERS. 
DAYTON, OnIO. A Perfect Smoke Burner. CL 
; W. S HUTOHINSON. 325 Dearborn-st.,"Chicago. 
Se CLEVELAND TWIST DRILL CO., 7°%3¢2"" | pus condo 
\CAN HEAT INSULT), —— 
Re" P.O.BOX 459 Oo 
eg P) ; 
: ee. : PITTSBURGH, PA —_—— 
ves f © & BOILER COVER 
sex vor caraLooor. (or, Lake & Kirtland Sts., Cleveland, 0, wx: rox oscourrs = 
Awarded the GRAND PRIZE at the Paris Exhibition. 
Khe Eart or Detroit) ——— : 
Emery Corundum Wheels and Machinery. SEND FOR THIS B0DA General 
Write to Je WENDELL COLE, M. B®., that he 
District Manager, Box 152, Chicago, I1L., or Box 84, Columbus, O. tinues 
own. B—Also Agent for We. SELLERS & Co.'s SPEctaL Toor GRinp- ers, W 
id Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, immed 
| vt wal Illinois and Wisconsin. ‘ L 
— later it 
N both N 
Penberthy Automatic Inject TAN air — 
ENDErtHY AULOMALIC Injector. {30 GOR! © GLASGOK, SCOTLAND. \ tion in 
If you want an injector that is simple and reliable, MS met 5 ESE: a LLELLIEE | y t { est by i 
Use the Penberthy. Corson < LEI iy of the 
Uffromany cause the eed should be broken, aa IES IN UNITED STATES, SCOTLAND, lt My 8 yeah sary 
Use the Penberthy. MANUFACTORIES IN UNI was at 
steam pressure, eee Cleveland Office, 412, Perry-Payne Buliding, Cleveland, O been s 
Use the Penberthy. E. 9 Nay eee ee s: , O. to shig 
If you want an injector that you have only to turn the ms 
ie OO ee Beas. she LEFFEL WATER WHEEL & ENGINE CO. = ocutm 
If you want an injector to lift 20 feet or work from a head, Build a splendid line of SELF-CONTAINED the Di 
Use the Penberthy. SIDE-CRANK change 
PENBERTHY INJECTOR O., 7 7th St, Detrolt, Mich R | A RETURN-FLUE BOILERS the m 
Cc. H. PRESLEY, Agent, Cleveland, O ETU a i are clo 
Se 8, 12,16, and 20 Horse Power. ! siderat 
—A FULL LINE OF— poe ts Googe. law tn tame _ “hea : and in 
class. Rn desig®t and construction y 
, Whi ‘ to all others. Write for ENGINE PAMPHLET. review 
Lathes, Planers, Drill Presses, Milling Machines, MGC ine 7. oo 
Gear Cutters, Grinding and Polishing Machinery, SPRINGFIELD, OHIO, U.S. A. : out o 
Electroplaters’ Outfits and all the anggisee pecentery for a machine shop always kept Northe 
neg tions « 
THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. the’ 
At Cin 
PRESSED WROUCHT IRON OPEN TURN BUCKLES. irons a 
BEST CRAHAM TWIST DRILL co.,, Detroit, Mich., The re 
AND Sole manufacturers of GRAHAWM’S PATENT GROOVED SHANK TWIST DRILLS | 
mage ape Cheapest. and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. an one 
The list retail price of this Buckle is less than one-half the ‘ servat: 
peak car Eade ccan cad eee find it wae. co Ganey astock to sell with iron for tie rods CLEVALAND . find ” 
CLEVELAND CITY FORGE & IRON GO.. CLEVELAND, Oxio. ALLA A WNW iI I Ww G ; 2 thei 
ORES. 1 There 
REYNOLDS BROS., TOLEDO H. H. HODELL & CoO., ' of cok 
MANUFACTURERS OF Galvanizing in all its branches, and Manufacturers of Rubber Saduete’ for chain pumps. : hich 
- CLEVELAND, OHIO. ‘ waic 
Hand Cut Files | WIRE & IRON WORKS ] fora 
AND RASPS. Manufacturers of ® WH EBERTS— ESTABLIS HED 1871 JMEBLRIS _— : R ii 
We solicit th Brass and Wire Railings, © DB . 
7% nee Wire ny Fencing, 3 o E B E R T = B R O S y S28 -> 
188 & 136 H. Water St, wire ana iron winte euch” ort" 4s MANUFACTURERS OF zi? = 
© 8, OHIO. re and Iron Window Guards, qj ; 
PR ae Stable Fixtures, 3 io CORRUGATED IRON ROOFING, Of: vance 
pease raed eases te And Builders’ Whe and fren Work of every 5 c som | Di | G & aad 2 | L] N G ‘ 9 a marke 
an ac t escription i 2 
Lead Tempered in the F. POWELL & CO cam OFFICEann WORKS 19210198 HIGH ST.WEST (4am quotec 
market. Send for price ° *» 9 DETROIT. MICH P's these | 
Met TOLEDO, OHIO, x : : . 











